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(54) SUBSTRATE PROCESSOR AND SUBSTRATE PROCESSING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide substrate 
processing technique for reducing load on a 
communication line between substrate processors and 
exterior portion. 

SOLUTION: Communication lines 65 for processors 
connect processing units of the substrate processors 1 
with a host communication line 80, and data 
communication is performed between the processing 
units and a host computer 90 on the lines 64. Meanwhile, 
dedicated communication lines 70 for inspection units 
connect inspection units 10 with the host 
communication line 80, and the data communication is 
performed between the inspection units 10 and the host 
computer 90 on the lines 70. The dedicated 
communication lines 70 for the inspection units and the 
communication lines 65 for the processors and 
independently discretely installed. Therefore, inspection 
data obtained by means of the inspection units 10 can 
be directly transmitted to the host computer 90 via the 
dedicated communication lines 70 for the inspection units. Thus, the load on the communication 
lines 65 for the processors can be reduced. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the substrate processing system which connected to the substrate the substrate 
processor equipped with the processing section which performs predetermined processing, and 
the host computer with the host communication link line. Said substrate processor The 1st 
communication link line on which equip with the Banking Inspection Department which conducts 
predetermined inspection to a substrate, connect said Banking Inspection Department and said 
host communication link line to, and data communication is made to perform between said 
Banking Inspection Department and said host computers, The substrate processing system 
characterized by having the 2nd communication link line on which connect said processing 
section and said host communication link line to separately from said 1st communication link line 
independently, and data communication is made to perform between said processing sections 
and said host computers. 

[Claim 2] The substrate processing system characterized by preparing the communication link 
line in equipment for performing data communication among said processing sections and said 
Banking Inspection Department in said substrate processor in a substrate processing system 
according to claim 1. 

[Claim 3] It is the substrate processor which is the substrate processor which equipped a 
substrate with the processing section which performs predetermined processing, and is 
characterized by to have the 2nd communication link line for being prepared independently and 
performing data communication between said processing sections and equipment exteriors the 
1st communication link line and said 1st communication link line for performing data 
communication between the Banking Inspection Department which conducts predetermined 
inspection to a substrate, and said Banking Inspection Department and equipment exterior are 
separate in a line. 

[Claim 4] The substrate processor characterized by having further a communication link line in 
equipment for performing data communication among said processing sections and said Banking 
Inspection Department in a substrate processor according to claim 3. 

[Claim 5] the substrate processing system which connected the substrate processor equipped 
with two or more processing sections which perform processing from which each differs in a 
substrate, and the host computer with the host communication link line — it is — two or more 
of said processing sections — respectively — ** — separate [ to mutual ] in said host 
communication link line — independent — connecting — two or more of said processing 
sections — respectively — ** — the substrate processing system characterized by to have two 
or more communication link lines which make data communication perform according to an 
individual between said host computers. 

[Claim 6] It is the substrate processing system which connected the substrate processor 
equipped with the processing section, and the host computer with the host communication link 
line, ashing as the washing section which performs washing processing to a substrate, and a 
direct head end process of said washing processing — ashing which processes — The 1st 
communication link line on which connect said washing section and said host communication link 
line to, and data communication is made to perform between said washing sections and said host 
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computers, separate from said 1st communication link line — independent — said ashing — the 
processing section and said host communication link line — connecting — said ashing — the 
substrate processing system characterized by having the 2nd communication link line on which 
data communication is made to perform between the processing section and said host computer. 

[Claim 7] the substrate processing system which connected the substrate processor equipped 
with two or more processing sections which perform processing from which each differs in a 
substrate, and the host computer — it is — said two or more processing sections — 
respectively — ** — separate [ to mutual ] in said host computer — independent — connecting 
— said two or more processing sections — respectively — ** — the substrate processing 
system characterized by having two or more communication link lines which make data 
communication perform according to an individual between said host computers. 
[Claim 8] It is the substrate processing system which connected the substrate processor 
equipped with the processing section, and the host computer, ashing as the washing section 
which performs washing processing to a substrate, and a direct head end process of said 
washing processing — ashing which processes — The 1st communication link line on which 
connect said washing section and said host computer to, and data communication is made to 
perform between said washing sections and said host computers, separate from said 1st 
communication link line — independent — said ashing — the processing section and said host 
computer — connecting — said ashing — the substrate processing system, characterized by 
having the 2nd communication link line on which data communication is made to perform 
between the processing section and said host computer. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate processing system which 
connected the substrate processor incorporating the Banking Inspection Department which 
conducts predetermined inspection, for example, the thickness measurement of a resist etc., to 
a semi-conductor substrate, the glass substrate for liquid crystal displays, the glass substrate 
for photo masks, the substrate for optical disks (a "substrate" is only called hereafter), etc., and 
its substrate processor and host computer with the host communication link line. 
[0002] 

[Description of the Prior Art] As everyone knows, products, such as a semi-conductor and a 
liquid crystal display, are manufactured by performing a series of processings of washing, resist 
spreading, exposure, development, etching, formation of an interlayer insulation film, heat 
treatment, dicing, etc. of many to the above-mentioned substrate. It is important to conduct 
various inspection of a substrate and to perform quality assurance after the process whose 
various above-mentioned processings settled, because of quality maintenance, such as this 
semi-conductor product. 

[0003] For example, in the substrate processor (the so-called coater & developer) which 
performs resist spreading processing and a development, it is made to inspect line breadth 
measurement of the pattern on a substrate etc. in the final process of a development 
conventionally. The substrate which serves as a subject of examination at this time is once 
taken out from a substrate processor, and inspection will be presented after being carried in to 
the test equipment of the dedication prepared in another location. And the inspection result is 
fed back to a substrate processor, and adjustment of various processing conditions is performed. 

[0004] 

[The technique used as a background] However, in the former, since a substrate processor and 
test equipment were prepared independently, even test equipment had to carry the substrate 
used as a subject of examination, and the futility of time amount and an effort had arisen. 
Moreover, processing of the considerable number of a substrate paid out to equipment after the 
substrate concerned by the time the inspection result about a certain substrate became clear, 
since a certain amount of time amount was taken for an inspection result to become clear while 
the carrying-in time amount to test equipment was required was completed. For this reason, 
when nonconformity was in an inspection result, it will be necessary to perform reprocessing 
about the substrate of a considerable number, and processing effectiveness was to fall. 
[0005] In order to solve such a problem, building test equipment into the interior of a substrate 
processor is considered. If test equipment is built into the interior of a substrate processor, 
since a substrate can be conveyed to test equipment with the carrier robot of a substrate 
processor, useless conveyance time amount can be omitted and an inspection result can be 
made to become clear to the inside of a short time. Therefore, even if nonconformity is in an 
inspection result, reprocessing can lessen required substrate number of sheets. 
[0006] On the other hand, at the works which manufacture a semi-conductor etc., it is rare to 
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use a substrate processor independently, and it is used through a communication link line in 
many cases, connecting two or more substrate processors to a host computer. A host computer 
receives the inspection data sent from test equipment, and performs the analysis and judgment 
while it transmits the flow recipe which described procedure to each substrate processor. 
[0007] 

[Problem(s) to be Solved by the Invention] However, the communication link line between a 
substrate processor and a host computer was for the amount of the inspection data which test 
equipment generally transmits to be huge, and to be forced a great burden. Moreover, when a 
communication link trouble occurred between a host computer and a substrate processor, even 
if test equipment itself suited the condition that it could inspect, it was not able to transmit 
inspection data to a host computer. 

[0008] Moreover, the equipment which included the plasma asher which performs resist 
clearance in the washing station which performs washing processing after ashing, and was unified 
by ashing (ashing processing) to which the chemical reaction of a resist and the oxygen plasma 
is carried out is also examined in order to abolish the useless time amount for conveyance 
between equipment in addition to test equipment. However, when two or more kinds of 
equipments which perform different processing in this way are unified, reconstruction of the 
software for controlling equipment is needed. That is, in the former, while the washing station 
was employed by the control software of dedication for washing processing, the plasma asher 
was employed by the control software of dedication for ashing, but when a plasma asher was 
carried, for example in a washing station, the integrated control software for employing the whole 
equipment which disclosed the software information on a plasma asher and was united with the 
washing station side needed to be reconstructed. 

[0009] However, the control software of dedication for the object for washing processing which 
already has a track record, and ashing is abolished, and there is a problem of requiring a great 
effort and time amount in reconstruction of the new integrated control software. 
[0010] This invention is made in view of the above-mentioned technical problem, and sets it as 
the 1st object to offer the substrate processing technique which can mitigate the communication 
link line load between a substrate processor and the exterior. 

[001 1] Moreover, it sets it as the 2nd object to offer the substrate processing technique in 
which the substrate processor equipped with two or more processing sections which perform 
processing which is different with a simple configuration can be employed. 
[0012] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
invention of claim 1 In the substrate processing system which connected to the substrate the 
substrate processor equipped with the processing section which performs predetermined 
processing, and the host computer with the host communication link line The 1st communication 
link line on which equip said substrate processor with the Banking Inspection Department which 
conducts predetermined inspection to a substrate, connect said Banking Inspection Department 
and said host communication link line to it, and data communication is made to perform between 
said Banking Inspection Department and said host computers, Said processing section and said 
host communication link line were connected separately from said 1st communication link line 
independently, and it has the 2nd communication link line on which data communication is made 
to perform between said processing sections and said host computers. 

[0013] Moreover, invention of claim 2 has prepared the communication link line in equipment for 
performing data communication among said processing sections and said Banking Inspection 
Department in said substrate processor in the substrate processing system concerning invention 
of claim 1. 

[0014] Moreover, invention of claim 3 was prepared separately [ the 1st communication link line 
and said 1st communication link line for performing data communication between the Banking 
Inspection Department which conducts predetermined inspection to a substrate, and said 
Banking Inspection Department and equipment exterior ] independently, and is equipped with the 
2nd communication link line for performing data communication between said processing 
sections and equipment exteriors in the substrate processor which equipped the substrate with 
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the processing section which performs predetermined processing. 

[0015] Moreover, invention of claim 4 is further equipped with the communication link line in 
equipment for performing data communication among said processing sections and said Banking 
Inspection Department in the substrate processor concerning invention of claim 3. 
[0016] Moreover, invention of claim 5 connected separately independently two or more of said 
each and said host communication link lines of the processing section mutually, and is equipped 
with two or more communication link lines which make data communication perform according to 
an individual between each of two or more of said processing sections, and said host computer 
in the substrate processing system which connected the substrate processor equipped with two 
or more processing sections which perform processing from which each differs in a substrate, 
and the host computer with the host communication link line. 

[0017] In the substrate processing system which connected the substrate processor equipped 
with the processing section, and the host computer with the host communication link line 
moreover, ashing as the washing section to which invention of claim 6 performs washing 
processing to a substrate, and a direct head end process of said washing processing — ashing 
which processes — The 1st communication link line on which connect said washing section and 
said host communication link line to, and data communication is made to perform between said 
washing sections and said host computers, separate from said 1st communication link line — 
independent — said ashing — the processing section and said host communication link line — 
connecting — said ashing — it has the 2nd communication link line on which data 
communication is made to perform between the processing section and said host computer. 
[0018] Moreover, in the substrate processing system which connected the substrate processor 
equipped with two or more processing sections which perform processing from which each 
differs in a substrate, and the host computer, invention of claim 7 connected separately 
independently two or more of said each and said host computers of the processing s-ection 
mutually, and is equipped with two or more communication link lines which make data 
communication perform according to an individual between each of two or more of said 
processing sections, and said host computer. 

[0019] In the substrate processing system which connected the substrate processor equipped 
with the processing section, and the host computer moreover, ashing as the washing section to 
which invention of claim 8 performs washing processing to a substrate, and a direct head end 
process of said washing processing — ashing which processes — The 1st communication link 
line on which connect said washing section and said host computer to, and data communication 
is made to perform between said washing sections and said host computers, separate from said 
1st communication link line — independent — said ashing — the processing section and said 
host computer — connecting — said ashing — it has the 2nd communication link line on which 
data communication is made to perform between the processing section and said host computer. 

[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail, referring to a drawing. 

[0021] <1. 1st operation gestalt> drawing 1 is the perspective view showing the outline of the 
whole substrate processor concerning this invention. Moreover, drawing 2 is the top view 
showing the outline configuration of this substrate processor 1. In addition, the XYZ rectangular 
coordinate system which makes Z shaft orientations the direction of a vertical in order to clarify 
those direction relation at drawing 1 and drawin g 2 , and makes XY flat surface the level surface 
is attached. This substrate processor 1 is a substrate processor (the so-called coater & 
developer) which performs resist spreading processing and a development to Substrate W, is 
divided roughly and constituted by Indexer ID, and the unit arrangement section MP and 
Interface IFB. 

[0022] Indexer ID is equipped with the transfer robot TF, the inspection units 10 and 20 (Banking 
Inspection Department), and the installation stage 30. Four carriers C can be arranged and laid in 
the installation stage 30 along a horizontal direction (Y shaft orientations). The receipt slot on 
multistage is engraved on each carrier C, and one substrate W can be held in a horizontal 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran^web_cgi_ejje 



2006/05/24 



JP,2003-115426,A [DETAILED DESCRIPTION] 



4/15 ^— v 



position in each slot (making a principal plane meet the level surface). Therefore, on each carrier 
C, where it separated predetermined spacing to a horizontal position and multistage and the 
laminating of two or more substrates W (for example, 25 sheets) is carried out to them, it can 
contain. In addition, as a gestalt of Carrier C, you may be any of FOUP (front opening unified 
pod) which contains Substrate W to a closed space, or OC (open casette) which puts the receipt 
substrate W to the open air. 

[0023] The transfer robot TF has one transfer arm, and can make making the rise-and-fall . 
actuation of the transfer arm carry out in the height direction, carrying out revolution actuation, 
and a horizontal direction carry out attitude migration. Moreover, when transfer robot TF itself 
moves along the direction of Y, horizontal migration of the transfer arm can be carried out in 
accordance with Y shaft orientations. That is, the transfer robot TF can move a transfer arm in 
three dimension. 

[0024] By actuation of such a transfer robot TF, Indexer ID can receive the substrate 
[ finishing / processing ] W from the unit arrangement section MP, and can contain it on Carrier 
C while it picks out the unsettled substrate W from the carrier C which can contain two or more 
substrates W and passes it to the unit arrangement section MP. Moreover, Indexer ID performs 
the taking-out close of the substrate W to the inspection unit 10 and the inspection unit 20 with 
the transfer robot TF. 

[0025] The inspection unit 10 is an inspection unit (macroscopic defect inspection unit) which 
conducts macroscopic defect inspection. ''Macroscopic defect inspection" is the comparatively 
big defect appeared on Substrate W, for example, inspection which judges the existence of 
adhesion of particle. On the other hand, the inspection unit 20 is an inspection unit which 
performs thickness measurement of a resist, line breadth measurement of a pattern, and 
superposition measurement of a pattern. That is, the inspection unit 20 can conduct three kinds 
of inspection in one inspection unit. "Thickness measurement of a resist" is inspection which 
measures the thickness of the resist applied on Substrate W. "Line breadth measurement of a 
pattern" is inspection which measures the line breadth of the pattern formed on Substrate W of 
exposure and a development. "Superposition measurement of a pattern" is inspection which 
measures a gap of the pattern formed on Substrate W of exposure and a development. 
[0026] The inspection unit 10 and the inspection unit 20 are arranged by each in both corners of 
the interior upside of Indexer ID. More, when it sees from the upper part, the inspection unit 10 
and the inspection unit 20 serve as relation included thoroughly into Indexer ID at accuracy 
(when it sees to the sense (- Z)). 

[0027] Two or more arrangement of the processing unit which performs predetermined 
processing to Substrate W is carried out at the unit arrangement section MP. That is, two 
spreading processing units SC are arranged at the front-face side (-Y side) of the unit 
arrangement section MP. The spreading processing unit SC is the so-called spin coater which 
performs uniform resist spreading by dropping a photoresist at the substrate principal plane, 
rotating Substrate W. 

[0028] Moreover, it is the tooth-back side (+Y side) of the unit arrangement section MP, and two 
development units SD are arranged in the same height location as the spreading processing unit 
SC. The development unit SD is the so-called spin developer who performs a development by 
supplying a developer on the substrate W after exposure. Opposite arrangement of the spreading 
processing unit SC and the development unit SD is carried out across the conveyance way 4. 
[0029] In each upper part of two spreading processing units SC and two development units SD, 
the heat treatment unit group 5 is arranged on both sides of the fan filter unit which omits a 
graphic display (graphic display for convenience drawin g 2 the heat treatment unit group 5 
abbreviation). While cooling the so-called hot plate and so-called Substrate W which heat 
Substrate W and carry out temperature up even to predetermined temperature and lowering the 
temperature even to predetermined temperature, the so-called cool plate which maintains this 
substrate W to the predetermined temperature concerned is built into the heat treatment unit 
group 5. In addition, the BEKU unit after exposure which performs BEKU processing of the 
adhesion consolidation unit which performs adhesion consolidation processing to the substrate 
before resist spreading processing, and the substrate after exposure is contained in a hot plate. 
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On these descriptions, a hot plate and a cool plate are named generically, it considers as a heat 
treatment unit, the spreading processing unit SC, the development unit SD, and a heat treatment 
unit are named generically, and it considers as a processing unit (processing section). 
[0030] The carrier robot TR is stationed on the conveyance way 4 across which it faced 
between the spreading processing unit SC and the development unit SD. The carrier robot TR 
has two conveyance arms, and can make attitude migration perform that you make it go up and 
down the conveyance arm along the direction of a vertical, making it rotate in the level surface, 
and in the level surface. Thereby, a carrier robot TR can do circulation conveyance of the 
substrate W according to predetermined procedure between each processing unit arranged at 
the unit arrangement section MP. Moreover, a carrier robot TR can deliver Substrate W also 
between the transfer robot TF of Indexer ID, and Interface IFB. 

[0031] Interface IFB has the function which receives the substrate W after exposure from this 
aligner, and is returned to the unit arrangement section MP while it receives the substrate 
[ finishing / resist spreading processing ] W from the unit arrangement section MP and passes it 
to the aligner outside drawing (stepper). In order to realize this function, the delivery robot 
(graphic display abbreviation) for delivering Substrate W to Interface IFB is stationed. Moreover, 
in order to cancel the difference of the processing time in the unit arrangement section MP, and 
the processing time in an aligner for Interface IFB, the buffer section which contains Substrate 
W temporarily is also prepared. 

[0032] Next, the processing in the substrate processor 1 which has the above-mentioned 
configuration is explained. First, the transfer robot TF of Indexer ID picks out the unsettled 
substrate W from Carrier C, and hands the carrier robot TR of the unit arrangement section MP. 
When taking out the unsettled substrate W, the transfer robot TF moves to the transverse plane 
of the carrier C which contained this substrate W, and a transfer arm is inserted under the 
substrate W. And the transfer robot TF raises a transfer arm a little, Substrate W is held, and the 
unsettled substrate W is taken out by making a transfer arm leave. 

[0033] According to predetermined procedure, circulation conveyance of the substrate W passed 
to the unit arrangement section MP is carried out between each processing unit by the carrier 
robot TR. The substrate W which specifically performed resist spreading processing to the 
substrate W which performed adhesion consolidation processing, performed prebaking processing 
after that, and formed the resist film is passed to an aligner through Interface IFB. The substrate 
W which exposure processing ended is again returned to the unit arrangement section MP 
through Interface IFB from an aligner. A development is performed after performing BEKU 
processing after exposure to the substrate W after exposure. The substrate W which the 
development ended is passed to the transfer robot TF of Indexer ID from the carrier robot of the 
unit arrangement section MP, after BEKU processing is performed further. The transfer robot TF 
which received the substrate [ finishing / processing ] W contains the substrate W on Carrier C. 
[0034] Although the above describes briefly the fundamental processing performed to Substrate 
W, in the substrate processor 1 of this operation gestalt, inspection of a substrate is also 
conducted within equipment. As for the thickness measurement of a resist, it is desirable among 
various inspection to carry out to the substrate W before carrying in to the aligner after 
prebaking. In this case, the substrate W which prebaking processing ended is once returned to 
Indexer ID from the unit arrangement section MP, and the transfer robot TF carries in this 
substrate W to the inspection unit 20. The substrate W which the thickness measurement of a 
resist ended will be again handed to the unit arrangement section MP by the transfer robot TF 
from the inspection unit 20, will be handed to Interface IFB from the carrier robot TR of the unit 
arrangement section MP, and will be carried in to an aligner. 

[0035] Moreover, about macroscopic defect inspection, line breadth measurement of a pattern, 
and superposition measurement of a pattern, it is desirable to carry out to the substrate W 
which all processings were completed and has returned to Indexer ID. About macroscopic defect 
inspection, the transfer robot TF carries in to the inspection unit 10 the substrate W which all 
processings were completed and has returned to Indexer ID, and is made to perform it. The 
transfer robot TF carries in to the inspection unit 20 the substrate W which all processings were 
completed and has returned to Indexer ID about line breadth measurement of a pattern, and 
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superposition measurement of a pattern on the other hand, and is made to perform it. The 
substrate W with which inspection was completed in any case is contained by Carrier C with the 
transfer robot TF from the inspection unit 10 or the inspection unit 20. 
[0036] A series of processings also including the above substrate inspection are realized 
according to the flow recipe which described procedure. With this operation gestalt, two or more 
substrate processors 1 arranged in a clean room etc. are connected to one set of a host 
computer, and a flow recipe is transmitted to each substrate processor 1 from this host 
computer. 

[0037] Drawin g 3 is the block diagram showing the outline configuration of the substrate 
processing system concerning this invention which connected the substrate processor 1 and the 
host computer. Each substrate processor 1 is the same as having been shown in drawing 1 R> 1 
and drawing 2 . The processing unit prepared in the substrate processor 1 is the generic name of 
the spreading processing unit SC, the development unit SD, and a heat treatment unit, and the 
processing unit indicated to drawing 3 is also either of them. These processing unit, the carrier 
robot TR, and the transfer robot TF are controlled directly or indirectly by the system control 
section 60 by each. The system control section 60 is constituted by the computer built in the 
substrate processor 1, and is equipped with CPU for performing data processing, memory, a 
magnetic disk, etc. 

[0038] The host computer 90 is equipped with CPU91 which is the body section and performs 
data processing, ROM92 which is read-only memory, RAM93 which is the memory which can be 
written, the magnetic disk 94 which memorizes the software for control, data, etc., and the 
communications department 95 which communicates between the substrate processors 1 etc. 
CPU91, and a magnetic disk 94 and communications department 95 grade are electrically 
connected through the bus line 99. And the host communication link line 80 is connected to the 
communications department 95. 

[0039] As shown in drawing 3 , the host communication link line 80 and the system control 
section 60 of the substrate processor 1 are connected with the processor communication link 
line 65 (the 2nd communication link line). The flow recipe mentioned above is transmitted to the 
system control section 60 in order from a host computer 90 via the host communication link line 
80 and the processor communication link line 65. The system control section 60 controls each 
processing unit, a carrier robot TR, etc. according to the transmitted flow recipe, and makes a 
series of processings which mentioned above perform to Substrate W. Moreover, the processed 
data in which the processing situation in each processing unit etc. is shown are transmitted to a 
host computer 90 in order through the system control section 60 via the processor 
communication link line 65 and the host communication link line 80 from each processing unit. 
[0040] That is, the processor communication link line 65 is a circuit in which connect a 
processing unit and the host communication link line 80 to, and data communication is made to 
perform between a processing unit and a host computer 90. 

[0041] On the other hand, the host communication link line 80 and the inspection unit 10 of the 
substrate processor 1 are connected with the inspection unit permanent communication line 70 
(the 1st communication link line). It is prepared separately [ the inspection unit permanent 
communication line 70 and the processor communication link line 65 ] independently. A host 
computer 90 makes it go via the host communication link line 80 and the inspection unit 
permanent communication line 70 in order, and transmits a parameter required for inspection 
etc. to the inspection unit 10. Moreover, the inspection data obtained in the inspection unit 10 
are transmitted to a host computer 90 in order via the inspection unit permanent communication 
line 70 and the host communication link line 80. A host computer 90 performs the quality judging 
of the substrate which serves as a subject of examination based on the transmitted inspection 
data. 

[0042] That is, the inspection unit permanent communication line 70 is a circuit in which connect 
the inspection unit 10 and the host communication link line 80 to, and data communication is 
made to perform between the inspection unit 10 and a host computer 90. And it is prepared 
separately [ the inspection unit permanent communication line 70 and the processor 
communication link line 65 ] independently, and, as for a host computer 90, a processing unit, or 
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the inspection unit 10, data communication is performed according to an individual. In addition, 
although the graphic display is omitted in drawing 3 , he is trying to connect with the host 
communication link line 80 with a separate independent inspection unit permanent 
communication line like [ unit / 20 / inspection ] the inspection unit 10. 
[0043] If it does in this way, since it can transmit to the direct host computer 90 by the 
inspection unit permanent communication line 70, without using the processor communication 
link line 65, the inspection data obtained in the inspection unit 10 can mitigate the load of the 
processor communication link line 65. 

[0044] Moreover, using the inspection unit permanent communication line 70, even if a certain 
communication failure occurs according to the cause by the side of the substrate processor 1, 
since the communication link between the inspection unit 10 and a host computer 90 is possible, 
the function of the inspection unit 10 itself can be used effectively. That is, the substrate 
processor 1 can be used as test equipment at worst. 

[0045] Moreover, since the interior of a substrate processor is equipped with the inspection unit 
10 and the inspection unit 20, Substrate W can be inspected efficiently, the time amount 
required by inspection and judgment termination can be shortened, and a judgment result can be 
promptly fed back to the unit arrangement section MP. 

[0046] As mentioned above, although the gestalt of operation of the 1st of this invention was 
explained, this invention is not limited to the above-mentioned example. For example, it is good 
even if [ Ifke drawing 4 for the configuration of a substrate processing system ]. That the 
substrate processing system of drawing 4 is different from drawing 3 is the point of having 
formed the communication link line 75 in equipment for performing data communication between 
a processing unit and the inspection unit 10 in the substrate processor 1. In addition, about a 
residual point, it is the same as the substrate processing system of drawing 3 . 
[0047] In the substrate processing system of dr aw i ng 4 , the inspection data obtained in the 
inspection unit 10 are transmitted to a host computer 90 in order via the inspection unit 
permanent communication line 70 and the host communication link line 80, and also it is 
transmitted to the system control section 60 via the communication link line 75 in equipment. 
Therefore, if inspection data can be directly grasped by the substrate processor 1 side and the 
inspection data-processing program is made to hold in the system control section 60, the quality 
judging of the substrate which serves as a direct subject of examination within the substrate 
processor 1 can also be performed. 

[0048] Moreover, you may constitute so that two or more inspection units may be connected to 
a serial under the inspection unit permanent communication line 70. 

[0049] Moreover, in the above-mentioned 1st operation gestalt, although he was trying to 
arrange two inspection units (the inspection unit 10 and inspection unit 20) inside Indexer ID, it 
may not be limited to this, and the number of inspection units may be one and they may be two 
or more. Moreover, it is not limited to the interior of Indexer ID, and the arrangement locations of 
an inspection unit may also be the unit arrangement section MP and the interior of Interface IFB, 
and you may make it attach them to the exterior of a substrate processor. And what is 
necessary is just to let each inspection unit be the inspection unit which conducts at least one 
or more kinds of inspection of the thickness measurement which measures the thickness of a 
resist, the line breadth measurement which measures the line breadth of a pattern, the 
superposition measurement which measures the superposition of a pattern, and the macroscopic 
defect inspection. 

[0050] Moreover, in the above-mentioned 1st operation gestalt, although considered as the so- 
called single arm which equips the transfer robot TF of Indexer ID with one transfer arm, it is 
good also as the so-called gestalt of a double arm equipped with two transfer arms. If Indexer ID 
is equipped with an inspection unit, since the transfer robot's TF access frequency will naturally 
increase more than before, the conveyance effectiveness of direction used as the transfer robot 
TF having two transfer arms of Substrate W improves, and the throughput of a substrate 
processor improves. 

[0051] Moreover, in the above-mentioned 1st operation gestalt, although the substrate 
processor was used as the equipment which performs resist spreading processing and a 
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development to a substrate and the function of an inspection unit was made into the gestalt 
which conducts inspection relevant to the so-called photolithography, the technique concerning 
this invention is not limited to this. For example, you may make it adopt the thing equipped with 
the checking feature which measures an amine or ammonia concentration as an inspection unit. 
Moreover, you may make it arrange the inspection unit which performs particle inspection to the 
substrate processors (the so-called spin scrubber etc.) from which the particle adhering to a 
substrate etc. is removed. Moreover, you may make it arrange the inspection unit which inspects 
the baking condition of the interlayer insulation film to the equipment which applies SOD (Spin- 
on-Dielectronics) to a substrate, and forms an interlayer insulation film. Furthermore, the 
substrate processed with other substrate processors is carried in, and after conducting the 
inspection, you may make it arrange an inspection unit to a substrate processor which acts to 
processing conditions as the feedforward of the inspection result. If the inspection unit 
permanent communication line linked to an inspection unit and the host communication link line 
80 is prepared separately [ the processor communication link line 65 ] independently even if it is 
which case, since it can transmit to the direct host computer 90 by the inspection unit 
permanent communication line, without using the processor communication link line 65, 
inspection data can mitigate the load of the processor communication link line 65. 
[0052] The <2. 2nd operation gestalt>, next the 2nd operation gestalt of this invention are 
explained. Drawing 5 is the block diagram showing the substrate processing system of the 2nd 
operation gestalt. the equipment which performs washing processing of Substrate W with the 2nd 
operation gestalt although considered as the gestalt which connects to a host computer 90 the 
substrate processor 1 which carried the inspection units 10 and 20 in the equipment which 
performs resist spreading processing and a development to Substrate W with the 1st operation 
gestalt — ashing — the substrate processor 1a which carried the plasma asher which processes 
has connected to a host computer 90. 

[0053] Since the configuration of a host computer 90 is the same as the 1st operation gestalt, 
the sign same about the same element is attached and the explanation is omitted. The same is 
said of the point that the host communication link line 80 is connected to the communications 
department 95. 

[0054] Drawing 6 is the top view showing the configuration of substrate processor 1a. Drawing 7 
is the sectional view seen along with the V-V line of dra w in g 6 . In addition, the XYZ rectangular 
coordinate system which makes Z shaft orientations the direction of a vertical if needed in order 
to clarify those direction relation also at drawing 6 and drawing 7 , and makes XY flat surface the 
level surface is attached. This substrate processor 1a is equipment which performs washing 
processing to that substrate succeedingly, after performing ashing to a substrate, substrate 
processor 1a — Indexer IDA, the washing processing section 110, and ashing — it has the 
processing section 120, a carrier robot TR, and the pars inflexa 150. 

[0055] Indexer IDA is equipped with the transfer robot TF while it lays the carrier C which can 
contain two or more substrates, it picks out an unsettled substrate from the carrier C 
concerned, receives a processed substrate from a carrier robot TR, and holds it in Carrier C 
while paying out a carrier robot TR. The receipt slot on multistage is engraved on each carrier C, 
and one substrate W can be held in a horizontal position in each slot (making a principal plane 
meet the level surface). Therefore, on each carrier C, where it separated predetermined spacing 
to a horizontal position and multistage and the laminating of two or more substrates W (for 
example, 25 sheets) is carried out to them, it can contain. In addition, although FOUP (front 
opening unified pod) which contains Substrate W to a closed space is adopted as a gestalt of the 
carrier C of the 2nd operation gestalt, you may be OC (open casette) which is not limited to this 
and puts a SMIF (Standard Mechanical Inter Face) pod and the receipt substrate W to the open 
air. 

[0056] The lid is formed in the transverse-plane side (inside (-X) side of drawing) of each carrier 
C, and it is covered removable with the lid concerned so that Substrate W can be taken in and 
out. Attachment and detachment of the lid of Carrier C are performed by the pod opener which 
omits a graphic display. The amount of covering device concerned becomes opening in which 
substrate passage is possible by removing a lid from Carrier C. CarryingHn taking out of 
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Substrate W to Carrier C is performed through this opening. In addition, AGV (Automatic Guided 
Vehicle), OHT (over-head hoist transport), etc. are usually made to perform installation to the 
indexer IDA of Carrier C, and taking out from Indexer IDA automatically. 

[0057] The transfer robot TF can move the transfer arm 175 in three dimension like the 1st 
operation gestalt. Therefore, the transfer robot TF has thought that the unsettled substrate W is 
picked out from each carrier C, and the substrate [ finishing / processing ] W passes a carrier 
robot TR from the carrier robot TR, shifts, and can hold in that carrier C. 
[0058] the washing processing section 1 10 and ashing — opposite arrangement of the 
processing section 120 is carried out across the conveyance way 109 where the carrier robot 
TR has been stationed. Moreover, the end section of the conveyance way 109 contacts Indexer 
IDA, and the pars inflexa 150 is arranged at the other end. 

[0059] The washing processing section 1 10 is equipped with the surface scrubber SS and every 
one rear-face scrubber SSR, respectively. It performs surface washing processing by breathing 
out a rinse (pure water) on the front face, and making a washing brush contact or approach it, 
the surface scrubber SS turning the front face (device side) of Substrate W to an upside, and 
rotating Substrate W in the level surface. The surface scrubber SS has adopted the so-called 
vacuum chuck which carries out vacuum adsorption of the rear face (a device side is a field of 
an opposite hand) of Substrate W. 

[0060] On the other hand, it performs rear-face washing processing by breathing out a rinse 
(pure water) at the rear face, and making a washing brush contact or approach it, the rear-face 
scrubber SSR turning the rear face of Substrate W to an upside, and rotating Substrate W in the 
level surface. Since the rear-face scrubber SSR cannot carry out adsorption maintenance of the 
device side, the so-called MEKACHAKKU which grasps the periphery section of Substrate W has 
been used for it. 

[0061] drawing 7 — some rear-face scrubbers SSR — the configuration is shown. Two or more 
pins 1 1 2 are set up by the top face of the revolution base 111. The pin 1 1 2 is arranged along 
with the periphery of the substrate W held, and the closing motion device in which a graphic 
display is omitted enables it to open and close it to Substrate W. That is, it is constituted so that 
a pin 1 12 may attach and detach to the periphery of Substrate W. When two or more pins 1 12 
press in contact with the periphery section of Substrate W, the substrate W concerned is held in 
a horizontal position at the revolution base 111. On the other hand, while two or more pins 1 12 
can pick out Substrate W from the revolution base 1 1 1 by taking the open position estranged 
from the periphery section of Substrate W, the new substrate W can be passed to the revolution 
base 111. 

[0062] The revolution base 1 1 1 is supported by the motor 1 13 free [ a revolution ] centering on 
the revolving shaft which met in the direction of a vertical. When a motor 1 13 makes the 
revolution base 1 1 1 rotate the revolution base 1 1 1 in the condition of having made Substrate W 
holding, Substrate W will rotate in the level surface. 

[0063] Moreover, the washing brush 1 14 and the pure-water regurgitation nozzle 1 16 are formed 
in the rear-face scrubber SSR. Free passage connection of the pure-water regurgitation nozzle 
1 16 is made with the pure-water supply source outside drawing. The washing brush 1 14 is 
attached at the head of the brush arm 1 15. The brush arm 115 is made possible [ going up and 
down with the drive outside drawing, and rocking in the level surface ]. When performing rear- 
face washing processing of Substrate W, while rotating Substrate W, pollutants, such as particle 
adhering to the rear face of Substrate W, are removed by making the brush arm 1 15 rock in the 
condition of having made the washing brush 1 14 contacting or approaching the rear face of 
Substrate W, breathing out pure water as a rinse from the pure-water regurgitation nozzle 1 1 6 
on the top face (rear face) of the substrate W. In addition, if the point that the surface scrubber 
SS has adopted the vacuum chuck is removed, it has the same configuration as the rear-face 
scrubber SSR. 

[0064] ashing — the processing section 120 makes the cool plate CP build in the ashing unit 
ASH, and is constituted. The ashing unit ASH is equipped with the processing room which 
connotes a plate 121 ( drawing 7 R> 7), the vacuum system which carries out evacuation of the 
processing interior of a room, the raw gas feeder style which supplies raw gas, such as oxygen, 
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to a processing room, and the plasma molding machine style which impresses RF electric field 
and forms the plasma. By such configuration, the ashing unit ASH can make the circumference a 
vacuum, where Substrate W is laid on a plate 121, and the oxygen plasma can perform ashing 
(ashing processing). In addition, ashing is resist exfoliation processing which evaporates the 
resist which is the organic substance which consists of carbon, oxygen, and hydrogen by the 
oxygen plasma. 

[0065] the substrate W which laid the cool plate CP built in the ashing unit ASH in the plate — a 
Peltier device or constant temperature — it cools to predetermined temperature by the water 
cycle. The cool plate CP here is for cooling even to the temperature which can washing process 
the substrate W which carried out temperature up by ashing. 

[0066] it is shown in drawing 7 — as — the conveyance way 109 — inserting — the washing 
processing section 1 10 and ashing — opposite arrangement of the processing section 120 is 
carried out in the same height location, in addition, the conveyance way 109, the washing 
processing section 1 10, and ashing — the lower part space of the processing section 120 is 
functioning as a cabinet which contains liquid piping and electric wiring. 

[0067] the washing processing section 1 10 and ashing — the carrier robot TR is stationed in the 
center section of the conveyance way 109 put between the processing section 120. The carrier 
robot TR is the same as the 1st operation gestalt. therefore, the carrier robot TR — Indexer ID, 
the washing processing section 10, and ashing — ashing and washing processing can be made to 
perform to the substrate W concerned by delivering Substrate W between the processing section 
20 and the pars inflexa 50 

[0068] The pars inflexa 150 arranged at the edge of the conveyance way 109 carries out the 
laminating of the two reversal units REV1 and REV2 to two steps, and is constituted. The 
reversal units REV1 and REV2 all grasping the periphery section of Substrate W, and reversing 
the vertical side of a substrate is constituted possible. Although they have the same function, 
with this operation gestalt, the reversal units REV1 and REV2 are used in order that the reversal 
unit REV1 may turn the rear face of Substrate W to a top face, and in order that the reversal 
unit REV2 may turn the front face of Substrate W to a top face, they are used. 
[0069] Here, the content of processing in substrate processor 1a of the 2nd operation gestalt is 
explained briefly. After performing pattern formation on the resist film in the production process 
of a semi-conductor and performing an ion implantation, since the resist film becomes 
unnecessary, resist exfoliation processing is performed. The processing for such resist 
exfoliation is ashing. Ashing is processing which evaporates the resist which is the organic 
substance by the oxygen plasma. However, some impurities which are not evaporated, such as 
heavy metal, are also contained in the actual resist, and such quality of survival has adhered to 
the substrate after ashing as particle. For this reason, washing processing is performed to the 
substrate after ashing. Then, formation of a protective coat etc. is performed and it finishes as a 
final product. 

[0070] It is ashing and the washing processing which substrate processor 1a of the 2nd 
operation gestalt performs among the production processes of a semi-conductor, that is, ashing 
whose substrate processor 1a is washing processing and down stream processing in front of that 
— processing is performed continuously. 

[0071] If an example of the processing in substrate processor 1a is explained further, substrate 
processor 1a will be equipment which performs ashing and washing processing just behind that, 
and where the substrate [ that the unnecessary resist film after an ion implantation has 
adhered ] W is held in two or more sheet carrier C as an unsettled substrate, it will be carried in 
to the indexer IDA of substrate processor 1a. 

[0072] Next, the transfer robot TF of Indexer IDA picks out one unsettled substrate W from 
Carrier C, and hands a carrier robot TR. the substrate W with which the carrier robot TR was 
passed from Indexer IDA — ashing — it carries in to the ashing unit ASH of the processing 
section 120. The ashing unit ASH lays Substrate W by sheet-like voice on a plate 121, and 
performs ashing. Since the substrate W after ashing has temperature too high for washing as it 
is, it is moved and cooled by the cool plate CP with a carrier robot TR. 

[0073] then, the substrate W — a carrier robot TR — ashing — it is carried in to the reversal 
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unit REV1 of the pars inflexa 150 from the processing section 120. The reversal unit REV1 
reverses the vertical side of Substrate W, and uses a rear face as a top face. The substrate W 
by which vertical reversal was carried out is carried in to the rear-face scrubber SSR of the 
washing processing section 1 10 by the carrier robot TR with sheet-like voice. The rear-face 
scrubber SSR performs scrub washing of the rear face of Substrate W. The particle produced at 
the time of ashing turns to the rear face of Substrate W, and may adhere to it, and the rear-face 
scrubber SSR removes such particle. 

[0074] Substrate W is carried in to the reversal unit REV2 of the pars inflexa 150 by the carrier 
robot TR from the washing processing section 1 10 after rear-face washing. The reversal unit 
REV2 reverses the vertical side of Substrate W, and uses a front face as a top face. The 
substrate W by which vertical reversal was carried out is carried in to the surface scrubber SS 
of the washing processing section 1 10 by the carrier robot TR with sheet-like voice. The surface 
scrubber SS performs scrub washing of the front face of Substrate W. The quality of survival 
after ashing has adhered to the front face of Substrate W as particle, and the surface scrubber 
SS removes such particle. 

[0075] Substrate W is again returned to Indexer IDA by the carrier robot TR from the washing 
processing section 1 10 after surface washing. That is, the substrate [ finishing / processing ] W 
is passed to the transfer robot TF of Indexer IDA from a carrier robot TR, and the transfer robot 
TF contains the substrate W on Carrier C. The carrier C with which two or more substrates 
[ finishing / processing ] W were contained soon will be taken out from the indexer ID of 
substrate processor 1a. 

[0076] In addition, the above is an example of the processing in substrate processor 1a, for 
example, after it performs surface washing previously, it may be made to perform rear-face 
washing. 

[0077] as mentioned above — this operation gestalt — the washing processing section 1 10 and 
ashing — the processing section 120 is unified and included in one substrate processor 1a. That 
is, substrate processor 1a unifies the washing station and plasma asher which were a separate 
isolated system conventionally. Even if it unifies a mechanical hardware configuration, it is as 
having mentioned already for it to be difficult, unification of software, i.e., reconstruction of the 
integrated control software, for this reason — the 2nd operation gestalt — the 1st operation 
gestalt — the same — the washing processing section 1 10 and ashing — the processing section 
120 — respectively — ** — separate [ to mutual ] in the host communication link line 80 — 
independent — connecting — the washing processing section 1 10 and ashing — the processing 
section 120 — respectively — ** — data communication is made to perform according to an 
individual between host computers 80 

[0078] That is, as shown in drawing 5 , the host communication link line 80 and the control 
section 131 of the washing processing section 110 of substrate processor 1a are connected with 
the washing station communication link line 165 (the 1st communication link line). When making 
substrate processor 1a perform substrate processing in the substrate processing system of the 
2nd operation gestalt, according to the flow recipe applied about a certain lot, a host computer 
90 transmits a command to the control section 131 of the washing processing section 110 in 
order via the host communication link line 80 and the washing station communication link line 
1 65. Procedure and processing conditions of Substrate W which were mentioned above are 
described to be "flow recipes." 

[0079] A control section 131 controls Indexer IDA, a carrier robot TR, and the pars inflexa 150 in 
each device (for example, motor 1 13 of rear-face scrubber SSR) list which constitutes the 
washing processing section 110 according to the command transmitted from the host computer 
90, and makes a series of washing processings perform to Substrate W. moreover, the inside of 
the processing section by which a control section 131 is contained in substrate processor 1a — 
ashing — the actual washing time amount in the equipment information SSR, for example, the 
rear-face scrubber, of the processing section other than processing section 120, the rotational 
frequency of Substrate W, etc. are acquired. The acquired equipment information is transmitted 
to a host computer 90 in order from a control section 131 via the washing station 
communication link line 165 and the host communication link line 80. 
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[0080] That is, the washing station communication link line 165 is a circuit in which connect the 
washing processing section 110 and the host communication link line 80 to, and data 
communication is made to perform between the washing processing section 1 10 and a host 
computer 90. 

[0081] on the other hand — ashing of the host communication link line 80 and substrate 
processor 1a — the control section 132 of the processing section 120 — ashing — it connects 
with the processor communication link line 170 (the 2nd communication link line), ashing — it is. 
prepared separately [ the processor communication link line 1 70 and the washing station 
communication link line 165 ] independently, a host computer 90 — the host communication link 
line 80 and ashing — the command which was made to go via the processor communication link 
line 170 in order, and followed the flow recipe, and ashing — a parameter required for processing 
etc. — ashing — it transmits to the processing section 120. 

[0082] moreover, the inside of the processing section by which a host computer 90 is contained 
in substrate processor 1a — ashing — the processing sections other than processing section 
120, and ashing — synchronizing with the processing section 120 is performed, for example,, the 
carrier robot TR — Substrate W — ashing — the time of carrying in to the ashing unit ASH of 
the processing section 120 — -a host computer 90 — ashing — initiation of ashing is directed to 
the control section 132 of the processing section 120. on the contrary, ashing — when 
predetermined processing in the processing section 120 is completed, a host computer 90 
directs initiation of washing processing to the control section 131 of the washing processing 
section 110. A control section 131,132 performs motion control (control of Indexer ID, the 
washing processing section 1 10, a carrier robot TR, and the pars inflexa 1 50) for motion control 
with original each, i.e., washing processing, and motion control for ashing (ashing control of the 
processing section 120) according to synchronizing of a host computer 90. 
[0083] moreover, the control section 1 32 — ashing — the equipment information on the 
processing section 1 20, for example, the degree of vacuum and applied voltage of the processing 
interior of a room, is acquired, the acquired equipment information — ashing from a control 
section 132 — it is transmitted to a host computer 90 in order via the processor communication 
link line 170 and the host communication link line 80. The host computer 90 is stored in the 
magnetic-disk 94 grade by using as a database equipment information about substrate processor 
1a transmitted from the control section 131,132. 

[0084] namely, ashing — the processor communication link line 170 — ashing — the processing 
section 120 and the host communication link line 80 — connecting — ashing — it is the circuit 
in which data communication is made to perform between the processing section 120 and a host 
computer 90. and ashing — it prepares separately [ the processor communication link line 170 
and the washing station communication link line 165 ] independently — having — a host 
computer 90, the washing processing section 1 10, and ashing — as for the processing section 
120, data communication is performed according to an individual. 

[0085] thus — if it carries out — ashing — the ** for which the data communication of the 
processing section 120 and a host computer 90 does not use the washing station communication 
link line 165 — ashing — since the processor communication link line 170 can perform, the load 
of the washing station communication link line 165 is mitigable. 

[0086] moreover, a host computer 90, the washing processing section 1 10, and ashing — the 
processing section 120 — an individual exception — connecting — a host computer 90 — 
ashing — if synchronizing of the processing section 120 and the other processing section is 
made to perform, without it will reconstruct the integrated control software — a simple 
configuration — the washing processing section 110 and ashing — substrate processor 1a 
equipped with the processing section 120 can be employed. 

[0087] moreover, ashing which performs ashing which is the direct head end process of washing 
processing — it is conveying, holding Substrate W by sheet-like voice with the carrier robot TR 
common in order of the washing processing section 1 10 which performs washing processing from 
the processing section 120. For this reason, the dead time which conveyance between 
equipment takes can be abolished. 

[0088] Moreover, since washing processing of Substrate W will be comparatively performed after 
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ashing for a short time, the particle which remained after ashing cannot adhere to a substrate 
firmly, but can raise the washing processing engine performance. 

[0089] As mentioned above, although the gestalt of operation of the 2nd of this invention was 
explained, this invention is not limited to the above-mentioned example, for example, the 2nd 
operation gestalt — the washing station communication link line 165 and ashing — although he 
was trying to connect the processor communication link line 170 to the host communication link 
line 80, respectively, it may be made to carry out direct continuation of these to a host 
computer 90, respectively. Drawing 8 is the block diagram showing other examples of the 
substrate processing system of the 2nd operation gestalt. 

[0090] He is trying to establish two or more communication link ports in the communications 
department 95 of a host computer 90 about one substrate processor 1a in the system of 
drawing 8 . for this reason — while carrying out direct continuation of the communications 
department 95 of a host computer 90, and the control section 131 of the washing processing 
section 110 of substrate processor 1a with the washing station communication link line 165 — 
the communications department 95 and ashing — the control section 132 of the processing 
section 120 — ashing — direct continuation is carried out with the processor communication 
link line 170. namely, the 2nd operation gestalt — the same — ashing — it prepares separately 
[ the processor communication link line 170 and the washing station communication link line 
165 ] independently — having — a host computer 90, the washing processing section 110, and 
ashing — as for the processing section 120, data communication is performed according to an 
individual. In addition, if the point that the topologies of a host computer 90 and substrate 
processor 1a differ is removed, a system configuration and the content of processing are the 
same as the above-mentioned 2nd operation gestalt. 

[0091] thus — even if it carries out — ashing — the ** for which the data communication of 
the processing section 120 and a host computer 90 does not use the washing station 
communication link line 165 — ashing — since the processor communication link line 170 can 
perform, the load of the washing station communication link line 165 is mitigable. 
[0092] moreover, a host computer 90, the washing processing section 1 10, and ashing — the 
processing section 120 — an individual exception — connecting — a host computer 90 — 
ashing — if synchronizing of the processing section 120 and the other processing section is 
made to perform, without it will reconstruct the integrated control software — a simple 
configuration — the washing processing section 1 10 and ashing — substrate processor 1a 
equipped with the processing section 120 can be employed. 

[0093] moreover, the 2nd operation gestalt — setting — the washing processing section 1 10 and 
ashing — although he was trying to include the processing section 120 in one substrate 
processor 1a, washing processing is performed two or more times in the production process of a 
semi-conductor etc., and you may make it incorporate the washing processing section 110 and 
other processing sections in one equipment For example, it unites with the membrane formation 
processing section which forms an oxide film, the etching processing section which performs 
etching of a substrate, and the washing processing section, and you may make it incorporate in 
the equipment of 1. That is, if the washing processing section which performs washing 
processing of a substrate, and the pretreatment section which perform processing applicable to 
the direct head end process of washing processing unify, it incorporates in the equipment of 1 
and those each and host computers 90 connect with a separate independent communication link 
line, respectively, the substrate processor had two or more processing sections processing 
which is different with a simple configuration carries [ sections ] out like the 2nd operation 
gestalt can apply. 

[0094] Moreover, two or more processing sections which perform not the thing limited to unifying 
the washing processing section and the processing section which performs the direct head end 
process of washing processing, and including in substrate processor 1a but different processing 
to which each does not follow a substrate are unified, and you may make it include in substrate 
processor 1 a. 

[0095] Furthermore, although the washing processing section 110 was used as the spin scrubber 
which performs mechanical washing with a washing brush in the 2nd operation gestalt Not the 
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thing limited to this but the unit which washes by spraying the pure water which gave the 
supersonic wave on a substrate, You may make it the unit which washes by spraying high- 
pressure pure water on a substrate, the unit which washes by mixing a gaseous phase to the 
liquid phase and spraying a substrate constitute the washing processing section. 
[0096] 

[Effect of the Invention] As mentioned above, the 1st communication link line on which according 
to invention of claim 1 connect the Banking Inspection Department and a host communication 
link line to, and data communication is made to perform between the Banking Inspection 
Department and a host computer as explained, In order to have the 2nd communication link line 
on which connect the processing section and a host communication link line to separately from 
the 1st communication link line independently, and data communication is made to perform 
between the processing section and a host computer, Without using the 2nd communication link 
line, by the 1st communication link line, it can transmit to a direct host computer and the 
inspection data which the Banking Inspection Department acquired can mitigate the 
communication link line load between a substrate processor and the exterior. 
[0097] Moreover, since the communication link line in equipment for performing data 
communication between the processing section and the Banking Inspection Department is 
prepared in a substrate processor according to invention of claim 2, the inspection data which 
the Banking Inspection Department acquired can be directly grasped with a substrate processor. 
[0098] Moreover, the 1st communication link line for performing data communication between 
the Banking Inspection Department and the equipment exterior according to invention of claim 3, 
In order to have the 2nd communication link line for [ separate from the 1st communication link 
line ] being prepared independently and performing data communication between the processing 
section and the equipment exterior, Without using the 2nd communication link line, by the 1st 
communication link line, it can transmit to the direct equipment exterior and the inspection data 
which the Banking Inspection Department acquired can mitigate the communication link line load 
between a substrate processor and the exterior. 

[0099] Moreover, since it has a communication link line in equipment for performing data 
communication between the processing section and the Banking Inspection Department 
according to invention of claim 4, the inspection data which the Banking Inspection Department 
acquired can be directly grasped with a substrate processor. 

[0100] moreover — according to invention of claim 5 — two or more processing sections — 
respectively — ** — separate [ to mutual ] in a host communication link line — independent — 
connecting — two or more processing sections — respectively — ** — since it has two or 
more communication link lines which make data communication perform according to an 
individual between host computers, the substrate processor equipped with two or more 
processing sections which perform processing which is different with a simple configuration can 
apply, without reconstructing the integrated control software for controlling two or more whole 
processing sections. 

[0101] Moreover, the 1st communication link line on which according to invention of claim 6 
connect the washing section and a host communication link line to, and data communication is 
made to perform between the washing section and a host computer, separate from the 1st 
communication link line — independent — ashing — the processing section and a host 
communication link line — connecting — ashing — in order to have the 2nd communication link 
line on which data communication is made to perform between the processing section and a host 
computer — a simple configuration — the washing section and ashing — the substrate 
processor equipped with the processing section can be employed. 

[0102] moreover — according to invention of claim 7 — two or more processing sections — 
respectively — ** — separate [ to mutual ] in a host computer — independent — connecting - 
- two or more processing sections — respectively — ** — since it has two or more 
communication link lines which make data communication perform according to an individual 
between host computers, the substrate processor equipped with two or more processing 
sections which perform processing which is different with a simple configuration can employ, 
without reconstructing the integrated control software for controlling two or more whole 
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processing sections. 

[0103] Moreover, the 1st communication link line on which according to invention of claim 8 
connect the washing section and a host computer to and data communication is made to 
perform between the washing section and a host computer, separate from the 1st 
communication link line — independent — ashing — the processing section and a host computer 
— connecting — ashing — in order to have the 2nd communication link line on which data 
communication is made to perform between the processing section and a host computer — a 
simple configuration — the washing section and ashing — the substrate processor equipped with 
the processing section can be employed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the substrate processing system which 
connected the substrate processor incorporating the Banking Inspection Department which 
conducts predetermined inspection, for example, the thickness measurement of a resist etc., to 
a semi-conductor substrate, the glass substrate for liquid crystal displays, the glass substrate 
for photo masks, the substrate for optical disks (a "substrate" is only called hereafter), etc., and 
its substrate processor and host computer with the host communication link line. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated.. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] As everyone knows, products, such as a semi-conductor and a 
liquid crystal display, are manufactured by performing a series of processings of washing, resist 
spreading, exposure, development, etching, formation of an interlayer insulation film, heat 
treatment, dicing, etc. of many to the above-mentioned substrate. It is important to conduct 
various inspection of a substrate and to perform quality assurance after the process whose 
various above-mentioned processings settled, because of quality maintenance, such as this 
semi-conductor product. 

[0003] For example, in the substrate processor (the so-called coater & developer) which 
performs resist spreading processing and a development, it is made to inspect line breadth 
measurement of the pattern on a substrate etc. in the final process of a development 
conventionally. The substrate which serves as a subject of examination at this time is once 
taken out from a substrate processor, and inspection will be presented after being carried in to 
the test equipment of the dedication prepared in another location. And the inspection result is 
fed back to a substrate processor, and adjustment of various processing conditions is performed. 
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* NOTICES * 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, the 1st communication link line on which according 
to invention of claim 1 connect the Banking Inspection Department and a host communication 
link line to, and data communication is made to perform between the Banking Inspection 
Department and a host computer as explained, In order to have the 2nd communication link line 
on which connect the processing section and a host communication link line to separately from 
the 1st communication link line independently, and data communication is made to perform 
between the processing section and a host computer, Without using the 2nd communication link 
line, by the 1st communication link line, it can transmit to a direct host computer and the 
inspection data which the Banking Inspection Department acquired can mitigate the 
communication link line load between a substrate processor and the exterior. 
[0097] Moreover, since the communication link line in equipment for performing data 
communication between the processing section and the Banking Inspection Department is 
prepared in a substrate processor according to invention of claim 2, the inspection data which 
the Banking Inspection Department acquired can be directly grasped with a substrate processor. 
[0098] Moreover, the 1st communication link line for performing data communication between 
the Banking Inspection Department and the equipment exterior according to invention of claim 3, 
In order to have the 2nd communication link line for [ separate from the 1st communication link 
line ] being prepared independently and performing data communication between the processing 
section and the equipment exterior, Without using the 2nd communication link line, by the 1st 
communication link line, it can transmit to the direct equipment exterior and the inspection data 
which the Banking Inspection Department acquired can mitigate the communication link line load 
between a substrate processor and the exterior. 

[0099] Moreover, since it has a communication link line in equipment for performing data 
communication between the processing section and the Banking Inspection Department 
according to invention of claim 4, the inspection data which the Banking Inspection Department 
acquired can be directly grasped with a substrate processor. 

[0100] moreover — according to invention of claim 5 — two or more processing sections — 
respectively — ** — separate [ to mutual ] in a host communication link line — independent — : 
connecting — two or more processing sections — respectively — ** — since it has two or 
more communication link lines which make data communication perform according to an 
individual between host computers, the substrate processor equipped with two or more 
processing sections which perform processing which is different with a simple configuration can 
apply, without reconstructing the integrated control software for controlling two or more whole 
processing sections. 

[0101] Moreover, the 1st communication link line on which according to invention of claim 6 
connect the washing section and a host communication link line to, and data communication is 
made to perform between the washing section and a host computer, separate from the 1st 
communication link line — independent — ashing — the processing section and a host 
communication link line — connecting — ashing — in order to have the 2nd communication link 
line on which data communication is made to perform between the processing section and a host 
computer — a simple configuration — the washing section and ashing — the substrate 
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processor equipped with the processing section can be employed. 

[0102] moreover — according to invention of claim 7 — two or more processing sections — 
respectively — ** — separate [ to mutual ] in a host computer — independent — connecting - 

- two or more processing sections — respectively — ** — since it has two or more 
communication link lines which make data communication perform according to an individual 
between host computers, the substrate processor equipped with two or more processing 
sections which perform processing which is different with a simple configuration can employ, 
without reconstructing the integrated control software for controlling two or more whole 
processing sections. 

[0103] Moreover, the 1st communication link line on which according to invention of claim 8 
connect the washing section and a host computer to and data communication is made to 
perform between the washing section and a host computer, separate from the 1st 
communication link line — independent — ashing — the processing section and a host computer 

— connecting — ashing — in order to have the 2nd communication link line on which data 
communication is made to perform between the processing section and a host computer — a 
simple configuration — the washing section and ashing — the substrate processor equipped with 
the processing section can be employed. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, the communication link line between a 
substrate processor and a host computer was for the amount of the inspection data which test 
equipment generally transmits to be huge, and to be forced a great burden. Moreover, when a 
communication link trouble occurred between a host computer and a substrate processor, even 
if test equipment itself suited the condition that it could inspect, it was not able to transmit 
inspection data to a host computer. 

[0008] Moreover, the equipment which included the plasma asher which performs resist 
clearance in the washing station which performs washing processing after ashing, and was unified 
by ashing (ashing processing) to which the chemical reaction of a resist and the oxygen plasma 
is carried out is also examined in order to abolish the useless time amount for conveyance 
between equipment in addition to test equipment. However, when two or more kinds of 
equipments which perform different processing in this way are unified, reconstruction of the 
software for controlling equipment is needed. That is, in the former, while the washing station 
was employed by the control software of dedication for washing processing, the plasma asher 
was employed by the control software of dedication for ashing, but when a plasma asher was 
carried, for example in a washing station, the integrated control software for employing the whole 
equipment which disclosed the software information on a plasma asher and was united with the 
washing station side needed to be reconstructed. 

[0009] However, the control software of dedication for the object for washing processing which 
already has a track record, and ashing is abolished, and there is a problem of requiring a great 
effort and time amount in reconstruction of the new integrated control software. 
[0010] This invention is made in view of the above-mentioned technical problem, and sets it as 
the 1st object to offer the substrate processing technique which can mitigate the communication 
link line load between a substrate processor and the exterior. 

[001 1] Moreover, it sets it as the 2nd object to offer the substrate processing technique in 
which the substrate processor equipped with two or more processing sections which perform 
processing which is different with a simple configuration can be employed. 
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MEANS 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
invention of claim 1 In the substrate processing system which connected to the substrate the 
substrate processor equipped with the processing section which performs predetermined 
processing, and the host computer with the host communication link line The 1st communication 
link line on which equip said substrate processor with the Banking Inspection Department which 
conducts predetermined inspection to a substrate, connect said Banking Inspection Department 
and said host communication link line to it, and data communication is made to perform between 
said Banking Inspection Department and said host computers, Said processing section and said 
host communication link line were connected separately from said 1st communication link line 
independently, and it has the 2nd communication link line on which data communication is made 
to perform between said processing sections and said host computers. 

[0013] Moreover, invention of claim 2 has prepared the communication link line in equipment for 
performing data communication among said processing sections and said Banking Inspection 
Department in said substrate processor in the substrate processing system concerning invention 
of claim 1 . 

[0014] Moreover, invention of claim 3 was prepared separately [ the 1st communication link line 
and said 1st communication link line for performing data communication between the Banking 
Inspection Department which conducts predetermined inspection to a substrate, and said 
Banking Inspection Department and equipment exterior ] independently, and is equipped with the 
2nd communication link line for performing data communication between said processing 
sections and equipment exteriors in the substrate processor which equipped the substrate with 
the processing section which performs predetermined processing. 

[0015] Moreover, invention of claim 4 is further equipped with the communication link line in 
equipment for performing data communication among said processing sections and said Banking 
Inspection Department in the substrate processor concerning invention of claim 3. 
[0016] Moreover, invention of claim 5 connected separately independently two or more of said 
each and said host communication link lines of the processing section mutually, and is equipped 
with two or more communication link lines which make data communication perform according to 
an individual between each of two or more of said processing sections, and said host computer 
in the substrate processing system which connected the substrate processor equipped with two 
or more processing sections which perform processing from which each differs in a substrate, 
and the host computer with the host communication link line. 

[0017] In the substrate processing system which connected the substrate processor equipped 
with the processing section, and the host computer with the host communication link line 
moreover, ashing as the washing section to which invention of claim 6 performs washing 
processing to a substrate, and a direct head end process of said washing processing — ashing 
which processes — The 1st communication link line on which connect said washing section and 
said host communication link line to, and data communication is made to perform between said 
washing sections and said host computers, separate from said 1st communication link line — 
independent — said ashing — the processing section and said host communication link line — 
connecting — said ashing — it has the 2nd communication link line on which data 
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communication is made to perform between the processing section and said host computer. 
[001 8] Moreover, in the substrate processing system which connected the substrate processor 
equipped with two or more processing sections which perform processing from which each 
differs in a substrate, and the host computer, invention of claim 7 connected separately 
independently two or more of said each and said host computers of the processing section 
mutually, and is equipped with two or more communication link lines which make data 
communication perform according to an individual between each of two or more of said 
processing sections, and said host computer. 

[0019] In the substrate processing system which connected the substrate processor equipped 
with the processing section, and the host computer moreover, ashing as the washing section to 
which invention of claim 8 performs washing processing to a substrate, and a direct head end 
process of said washing processing — ashing which processes — The 1st communication link 
line on which connect said washing section and said host computer to, and data communication 
is made to perform between said washing sections and said host computers, separate from said 
1st communication link line — independent — said ashing — the processing section and said 
host computer — connecting — said ashing — it has the 2nd communication link line on which 
data communication is made to perform between the processing section and said host computer. 

[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail, referring to a drawing. 

[0021] <1. 1st operation gestalt> drawing 1 is the perspective view showing the outline of the 
whole substrate processor concerning this invention. Moreover, drawing 2 is the top view 
showing the outline configuration of this substrate processor 1. In addition, the XYZ rectangular 
coordinate system which makes Z shaft orientations the direction of a vertical in order to clarify 
those direction relation at drawing 1 and drawing 2 , and makes XY flat surface the level surface 
is attached. This substrate processor 1 is a substrate processor (the so-called coater & 
developer) which performs resist spreading processing and a development to Substrate W, is 
divided roughly and constituted by Indexer ID, and the unit arrangement section MP and 
Interface IFB. 

[0022] Indexer ID is equipped with the transfer robot TF, the inspection units 10 and 20 (Banking 
Inspection Department), and the installation stage 30. Four carriers C can be arranged and laid in 
the installation stage 30 along a horizontal direction (Y shaft orientations). The receipt slot on 
multistage is engraved on each carrier G, and one substrate W can be held in a horizontal 
position in each slot (making a principal plane meet the level surface). Therefore, on each carrier 
C, where it separated predetermined spacing to a horizontal position and multistage and the 
laminating of two or more substrates W (for example, 25 sheets) is carried out to them, it can 
contain. In addition, as a gestalt of Carrier C, you may be any of FOUP (front opening unified 
pod) which contains Substrate W to a closed space, or OC (open casette) which puts the receipt 
substrate W to the open air. 

[0023] The transfer robot TF has one transfer arm, and can make making the rise-and-fall 
actuation of the transfer arm carry out in the height direction, carrying out revolution actuation, 
and a horizontal direction carry out attitude migration. Moreover, when transfer robot TF itself 
moves along the direction of Y, horizontal migration of the transfer arm can be carried out in 
accordance with Y shaft orientations. That is, the transfer robot TF can move a transfer arm in 
three dimension. 

[0024] By actuation of such a transfer robot TF, Indexer ID can receive the substrate 
[ finishing / processing ] W from the unit arrangement section MP, and can contain it on Carrier 
C while it picks out the unsettled substrate W from the carrier C which can contain two or more 
substrates W and passes it to the unit arrangement section MP. Moreover, Indexer ID performs 
the taking-out close of the substrate W to the inspection unit 10 and the inspection unit 20 with 
the transfer robot TF. 

[0025] The inspection unit 10 is an inspection unit (macroscopic defect inspection unit) which 
conducts macroscopic defect inspection. "Macroscopic defect inspection'' is the comparatively 
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big defect appeared on Substrate W f for example, inspection which judges the existence of 
adhesion of particle. On the other hand, the inspection unit 20 is an inspection unit which 
performs thickness measurement of a resist, line breadth measurement of a pattern, and 
superposition measurement of a pattern. That is, the inspection unit 20 can conduct three kinds 
of inspection in one inspection unit. "Thickness measurement of a resist" is inspection which 
measures the thickness of the resist applied on Substrate W. "Line breadth measurement of a 
pattern" is inspection which measures the line breadth of the pattern formed on Substrate W of 
exposure and a development. "Superposition measurement of a pattern" is inspection which 
measures a gap of the pattern formed on Substrate W of exposure and a development. 
[0026] The inspection unit 10 and the inspection unit 20 are arranged by each in both corners of 
the interior upside of Indexer ID. More, when it sees from the upper part, the inspection unit 10 
and the inspection unit 20 serve as relation included thoroughly into Indexer ID at accuracy 
(when it sees to the sense (- Z)). 

[0027] Two or more arrangement of the processing unit which performs predetermined 
processing to Substrate W is carried out at the unit arrangement section MP. That is, two 
spreading processing units SC are arranged at the front-face side (-Y side) of the unit 
arrangement section MP. The spreading processing unit SC is the so-called spin coater which 
performs uniform resist spreading by dropping a photoresist at the substrate principal plane, 
rotating Substrate W. 

[0028] Moreover, it is the tooth-back side (+Y side) of the unit arrangement section MP, and two 
development units SD are arranged in the same height location as the spreading processing unit 
SC. The development unit SD is the so-called spin developer who performs a development by 
supplying a developer on the substrate W after exposure. Opposite arrangement of the spreading 
processing unit SC and the development unit SD is carried out across the conveyance way 4. 
[0029] In each upper part of two spreading processing units SC and two development units SD, 
the heat treatment unit group 5 is arranged on both sides of the fan filter unit which omits a 
graphic display (graphic display for convenience drawing 2 the heat treatment unit group 5 . 
abbreviation). While cooling the so-called hot plate and so-called Substrate W which heat 
Substrate W and carry out temperature up even to predetermined temperature and lowering the 
temperature even to predetermined temperature, the so-called cool plate which maintains this 
substrate W to the predetermined temperature concerned is built into the heat treatment unit 
group 5. In addition, the BEKU unit after exposure which performs BEKU processing of the 
adhesion consolidation unit which performs adhesion consolidation processing to the substrate 
before resist spreading processing, and the substrate after exposure is contained in a hot plate. 
On these descriptions, a hot plate and a cool plate are named generically, it considers as a heat 
treatment unit, the spreading processing unit SC, the development unit SD, and a heat treatment 
unit are named generically, and it considers as a processing unit (processing section). 
[0030] The carrier robot TR is stationed on the conveyance way 4 across which it faced 
between the spreading processing unit SC and the development unit SD. The carrier robot TR 
has two conveyance arms, and can make attitude migration perform that you make it go up and 
down the conveyance arm along the direction of a vertical, making it rotate in the level surface, 
and in the level surface. Thereby, a carrier robot TR can do circulation conveyance of the 
substrate W according to predetermined procedure between each processing unit arranged at 
the unit arrangement section MP. Moreover, a carrier robot TR can deliver Substrate W also 
between the transfer robot TF of Indexer ID, and Interface IFB. 

[0031] Interface IFB has the function which receives the substrate W after exposure from this 
aligner, and is returned to the unit arrangement section MP while it receives the substrate 
[ finishing / resist spreading processing ] W from the unit arrangement section MP and passes it 
to the aligner outside drawing (stepper). In order to realize this function, the delivery robot 
(graphic display abbreviation) for delivering Substrate W to Interface IFB is stationed. Moreover, 
in order to cancel the difference of the processing time in the unit arrangement section MP, and 
the processing time in an aligner for Interface IFB, the buffer section which contains Substrate 
W temporarily is also prepared. 

[0032] Next, the processing in the substrate processor 1 which has the above-mentioned 
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configuration is explained. First, the transfer robot TF of Indexer ID picks out the unsettled 
substrate W from Carrier C, and hands the carrier robot TR of the unit arrangement section MP. 
When taking out the unsettled substrate W, the transfer robot TF moves to the transverse plane 
of the carrier C which contained this substrate W, and a transfer arm is inserted under the 
substrate W. And the transfer robot TF raises a transfer arm a little, Substrate W is held, and the 
unsettled substrate W is taken out by making a transfer arm leave. 

[0033] According to predetermined procedure, circulation conveyance of the substrate W passed 
to the unit arrangement section MP is carried out between each processing unit by the carrier 
robot TR. The substrate W which specifically performed resist spreading processing to the 
substrate W which performed adhesion consolidation processing, performed prebaking processing 
after that, and formed the resist film is passed to an aligner through Interface IFB. The substrate 
W which exposure processing ended is again returned to the unit arrangement section MP 
through Interface IFB from an aligner. A development is performed after performing BEKU 
processing after exposure to the substrate W after exposure. The substrate W which the 
development ended is passed to the transfer robot TF of Indexer ID from the carrier robot of the 
unit arrangement section MP, after BEKU processing is performed further. The transfer robot TF 
which received the substrate [ finishing / processing ] W contains the substrate W on Carrier C. 
[0034] Although the above describes briefly the fundamental processing performed to Substrate 
W, in the substrate processor 1 of this operation gestalt, inspection of a substrate is also 
conducted within equipment. As for the thickness measurement of a resist, it is desirable among 
various inspection to carry out to the substrate W before carrying in to the aligner after 
prebaking. In this case, the substrate W which prebaking processing ended is once returned to 
Indexer ID from the unit arrangement section MP, and the transfer robot TF carries in this 
substrate W to the inspection unit 20. The substrate W which the thickness measurement of a 
resist ended will be again handed to the unit arrangement section MP by the transfer robot TF 
from the inspection unit 20, will be handed to Interface IFB from the carrier robot TR of the unit 
arrangement section MP, and will be carried in to an aligner. 

[0035] Moreover,* about macroscopic defect inspection, line breadth measurement of a pattern, 
and superposition measurement of a pattern, it is desirable to carry out to the substrate W 
which all processings were completed and has returned to Indexer ID. About macroscopic defect 
inspection, the transfer robot TF carries in to the inspection unit 10 the substrate W which all 
processings were completed and has returned to Indexer ID, and is made to perform it. The 
transfer robot TF carries in to the inspection unit 20 the substrate W which all processings were 
completed and has returned to Indexer ID about line breadth measurement of a pattern, and 
superposition measurement of a pattern on the other hand, and is made to perform it. The 
substrate W with which inspection was completed in any case is contained by Carrier C with the 
transfer robot TF from the inspection unit 10 or the inspection unit 20. 
[0036] A series of processings also including the above substrate inspection are realized 
according to the flow recipe which described procedure. With this operation gestalt, two or more 
substrate processors 1 arranged in a clean room etc. are connected to one set of a host 
computer, and a flow recipe is transmitted to each substrate processor 1 from this host 
computer. 

[0037] Drawing 3 is the block diagram showing the outline configuration of the substrate 
processing system concerning this invention which connected the substrate processor 1 and the 
host computer. Each substrate processor 1 is the same as having been shown in drawing 1 R> 1 
and drawing 2 . The processing unit prepared in the substrate processor 1 is the generic name of 
the spreading processing unit SC, the development unit SD, and a heat treatment unit, and the 
processing unit indicated to drawin g 3 is also either of them. These processing unit, the carrier 
robot TR, and the transfer robot TF are controlled directly or indirectly by the system control 
section 60 by each. The system control section 60 is constituted by the computer built in the 
substrate processor 1, and is equipped with CPU for performing data processing, memory, a 
magnetic disk, etc. 

[0038] The host computer 90 is equipped with CPU91 which is the body section and performs 
data processing, ROM92 which is read-only memory, RAM93 which is the memory which can be 
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written, the magnetic disk 94 which memorizes the software for control, data, etc., and the 
communications department 95 which communicates between the substrate processors 1 etc. 
CPU91, and a magnetic disk 94 and communications department 95 grade are electrically 
connected through the bus line 99. And the host communication link line 80 is connected to the 
communications department 95. 

[0039] As shown in drawing 3 , the host communication link line 80 and the system control 
section 60 of the substrate processor 1 are connected with the processor communication link 
line 65 (the 2nd communication link line). The flow recipe mentioned above is transmitted to the 
system control section 60 in order from a host computer 90 via the host communication link line 
80 and the processor communication link line 65. The system control section 60 controls each 
processing unit, a carrier robot TR, etc. according to the transmitted flow recipe, and makes a 
series of processings which mentioned above perform to Substrate W. Moreover, the processed 
data in which the processing situation in each processing unit etc. is shown are transmitted to a 
host computer 90 in order through the system control section 60 via the processor 
communication link line 65 and the host communication link line 80 from each processing unit. 
[0040] That is, the processor communication link line 65 is a circuit in which connect a 
processing unit and the host communication link line 80 to, and data communication is made to 
perform between a processing unit and a host computer 90. 

[0041] On the other hand, the host communication link line 80 and the inspection unit 10 of the 
substrate processor 1 are connected with the inspection unit permanent communication line 70 
(the 1 st communication link line). It is prepared separately [ the inspection unit permanent 
communication line 70 and the processor communication link line 65 ] independently. A host 
computer 90 makes it go via the host communication link line 80 and the inspection unit 
permanent communication line 70 in order, and transmits a parameter required for inspection 
etc. to the inspection unit 10. Moreover, the inspection data obtained in the inspection unit 10 
are transmitted to a host computer 90 in order via the inspection unit permanent communication 
line 70 and the host communication link line 80. A host computer 90 performs the quality judging 
of the substrate which serves as a subject of examination based on the transmitted inspection 
data. 

[0042] That is, the inspection unit permanent communication line 70 is a circuit in which connect 
the inspection unit 10 and the host communication link line 80 to, and data communication is 
made to perform between the inspection unit 10 and a host computer 90. And it is prepared 
separately [ the inspection unit permanent communication line 70 and the processor 
communication link line 65 ] independently, and, as for a host computer 90, a processing unit, or 
the inspection unit 10, data communication is performed according to an individual. In addition, 
although the graphic display is omitted in drawing 3 , he is trying to connect with the host 
communication link line 80 with a separate independent inspection unit permanent 
communication line like [ unit / 20 / inspection ] the inspection unit 10. 
[0043] If it does in this way, since it can transmit to the direct host computer 90 by the 
inspection unit permanent communication line 70, without using the processor communication 
link line 65, the inspection data obtained in the inspection unit 10 can mitigate the load of the 
processor communication link line 65. 

[0044] Moreover, using the inspection unit permanent communication line 70, even if a certain 
communication failure occurs according to the cause by the side of the substrate processor 1, 
since the communication link between the inspection unit 10 and a host computer 90 is possible, 
the function of the inspection unit 1 0 itself can be used effectively. That is, the substrate 
processor 1 can be used as test equipment at worst. 

[0045] Moreover, since the interior of a substrate processor is equipped with the inspection unit 
10 and the inspection unit 20, Substrate W can be inspected efficiently, the time amount 
required by inspection and judgment termination can be shortened, and a judgment result can be 
promptly fed back to the unit arrangement section MP. 

[0046] As mentioned above, although the gestalt of operation of the 1st of this invention was 
explained, this invention is not limited to the above-mentioned example. For example, it is good 
even if [ like drawin g 4 for the configuration of a substrate processing system ]. That the 
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substrate processing system of drawin g 4 is different from drawing 3 is the point of having 
formed the communication link line 75 in equipment for performing data communication between 
a processing unit and the inspection unit 10 in the substrate processor 1. In addition, about a 
residual point, it is the same as the substrate processing system of drawing 3 . 
[0047] In the substrate processing system of drawing 4 , the inspection data obtained in the 
inspection unit 10 are transmitted to a host computer 90 in order via the inspection unit 
permanent communication line 70 and the host communication link line 80, and also it is 
transmitted to the system control section 60 via the communication link line 75 in equipment. 
Therefore, if inspection data can be directly grasped by the substrate processor 1 side and the 
inspection data-processing program is made to hold in the system control section 60, the quality 
judging of the substrate which serves as a direct subject of examination within the substrate 
processor 1 can also be performed. 

[0048] Moreover, you may constitute so that two or more inspection units may be connected to 
a serial under the inspection unit permanent communication line 70. 

[0049] Moreover, in the above-mentioned 1st operation gestalt, although he was trying to 
arrange two inspection units (the inspection unit 10 and inspection unit 20) inside Indexer ID, it 
may not be limited to this, and the number of inspection units may be one and they may be two 
or more. Moreover, it is not limited to the interior of Indexer ID, and the arrangement locations of 
an inspection unit may also be the unit arrangement section MP and the interior of Interface IFB, 
and you may make it attach them to the exterior of a substrate processor. And what is 
necessary is just to let each inspection unit be the inspection unit which conducts at least one 
or more kinds of inspection of the thickness measurement which measures the thickness of a 
resist, the line breadth measurement which measures the line breadth of a pattern, the 
superposition measurement which measures the superposition of a pattern, and the macroscopic 
defect inspection. 

[0050] Moreover, in the above-mentioned 1st operation gestalt, although considered as the so- 
called single arm which equips the transfer robot TF of Indexer ID with one transfer arm, it is 
good also as the so-called gestalt of a double arm equipped with two transfer arms. If Indexer ID 
is equipped with an inspection unit, since the transfer robot's TF access frequency will naturally 
increase more than before, the conveyance effectiveness of direction used as the transfer robot 
TF having two transfer arms of Substrate W improves, and the throughput of a substrate 
processor improves. 

[0051] Moreover, in the above-mentioned 1st operation gestalt, although the substrate 
processor was used as the equipment which performs resist spreading processing and a 
development to a substrate and the function of an inspection unit was made into the gestalt 
which conducts inspection relevant to the so-called photolithography, the technique concerning 
this invention is not limited to this. For example, you may make it adopt the thing equipped with 
the checking feature which measures an amine or ammonia concentration as an inspection unit. 
Moreover, you may make it arrange the inspection unit which performs particle inspection to the 
substrate processors (the so-called spin scrubber etc.) from which the particle adhering to a 
substrate etc. is removed. Moreover, you may make it arrange the inspection unit which inspects 
the baking condition of the interlayer insulation film to the equipment which applies SOD (Spin- 
on-Dielectronics) to a substrate, and forms an interlayer insulation film. Furthermore, the 
substrate processed with other substrate processors is carried in, and after conducting the 
inspection, you may make it arrange an inspection unit to a substrate processor which acts to 
processing conditions as the feedforward of the inspection result. If the inspection unit 
permanent communication line linked to an inspection unit and the host communication link line 
80 is prepared separately [ the processor communication link line 65 ] independently even if it is 
which case, since it can transmit to the direct host computer 90 by the inspection unit 
permanent communication line, without using the processor communication link line 65, 
inspection data can mitigate the load of the processor communication link line 65. 
[0052] The <2. 2nd operation gestalt>, next the 2nd operation gestalt of this invention are 
explained. Drawing 5 is the block diagram showing the substrate processing system of the 2nd 
operation gestalt. the equipment which performs washing processing of Substrate W with the 2nd 
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operation gestalt although considered as the gestalt which connects to a host computer 90 the 
substrate processor 1 which carried the inspection units 10 and 20 in the equipment which 
performs resist spreading processing and a development to Substrate W with the 1st operation 
gestalt — ashing — the substrate processor 1 a which carried the plasma asher which processes 
has connected to a host computer 90. 

[0053] Since the configuration of a host computer 90 is the same as the 1st operation gestalt, 
the sign same about the same element is attached and the explanation is omitted. The same is 
said of the point that the host communication link line 80 is connected to the communications 
department 95. 

[0054] Drawing 6 is the top view showing the configuration of substrate processor 1 a. Drawing 7 
is the sectional view seen along with the V-V line of drawing 6 . In addition, the XYZ rectangular 
coordinate system which makes Z shaft orientations the direction of a vertical if needed in order 
to clarify those direction relation also at drawing 6 and drawing 7 , and makes XY flat surface the 
level surface is attached. This substrate processor 1a is equipment which performs washing 
processing to that substrate succeedingly, after performing ashing to a substrate, substrate 
processor 1a — Indexer IDA, the washing processing section 1 10, and ashing — it has the 
processing section 120, a carrier robot TR, and the pars inflexa 150. 

[0055] Indexer IDA is equipped with the transfer robot TF while it lays the carrier C which can 
contain two or more substrates, it picks out an unsettled substrate from the carrier C 
concerned, receives a processed substrate from a carrier robot TR, and holds it in Carrier C 
while paying out a carrier robot TR. The receipt slot on multistage is engraved on each carrier C, 
and one substrate W can be held in a horizontal position in each slot (making a principal plane 
meet the level surface). Therefore, on each carrier C, where it separated predetermined spacing 
to a horizontal position and multistage and the laminating of two or more substrates W (for 
example, 25 sheets) is carried out to them, it can contain. In addition, although FOUP (front 
opening unified pod) which contains Substrate W to a closed space is adopted as a gestalt of the 
carrier C of the 2nd operation gestalt, you may be OC (open casette) which is not limited to this 
and puts a SMIF (Standard Mechanical Inter Face) pod and the receipt substrate W to the open 
air. 

[0056] The lid is formed in the transverse-plane side (inside (-X) side of drawing) of each carrier 
C, and it is covered removable with the lid concerned so that Substrate W can be taken in and 
out. Attachment and detachment of the lid of Carrier C are performed by the pod opener which 
omits a graphic display. The amount of covering device concerned becomes opening in which 
substrate passage is possible by removing a lid from Carrier C. CarryingHn taking out of 
Substrate W to Carrier C is performed through this opening. In addition, AGV (Automatic Guided 
Vehicle), OHT (over-head hoist transport), etc. are usually made to perform installation to the 
indexer IDA of Carrier C, and taking out from Indexer IDA automatically. 

[0057] The transfer robot TF can move the transfer arm 175 in three dimension like the 1st 
operation gestalt. Therefore, the transfer robot TF has thought that the unsettled substrate W is 
picked out from each carrier C, and the substrate [ finishing / processing ] W passes a carrier 
robot TR from the carrier robot TR, shifts, and can hold in that carrier C. 
[0058] the washing processing section 1 10 and ashing — opposite arrangement of the 
processing section 120 is carried out across the conveyance way 109 where the carrier robot 
TR has been stationed. Moreover, the end section of the conveyance way 109 contacts Indexer 
IDA, and the pars inflexa 1 50 is arranged at the other end. 

[0059] The washing processing section 110 is equipped with the surface scrubber SS and every 
one rear-face scrubber SSR, respectively. It performs surface washing processing by breathing 
out a rinse (pure water) on the front face, and making a washing brush contact or approach it, 
the surface scrubber SS turning the front face (device side) of Substrate W to an upside, and 
rotating Substrate W in the level surface. The surface scrubber SS has adopted the so-called 
vacuum chuck which carries out vacuum adsorption of the rear face (a device side is a field of 
an opposite hand) of Substrate W. 

[0060] On the other hand, it performs reai — face washing processing by breathing out a rinse 
(pure water) at the rear face, and making a washing brush contact or approach it, the rear-face 
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scrubber SSR turning the rear face of Substrate W to an upside, and rotating Substrate W in the 
level surface. Since the real — face scrubber SSR cannot carry out adsorption maintenance of the 
device side, the so-called MEKACHAKKU which grasps the periphery section of Substrate W has 
been used for it. 

[0061] drawing 7 — some reai — face scrubbers SSR — the configuration is shown. Two or more 
pins 112 are set up by the top face of the revolution base 111. The pin 112 is arranged along 
with the periphery of the substrate W held, and the closing motion device in which a graphic 
display is omitted enables it to open and close it to Substrate W. That is, it is constituted so that 
a pin 1 12 may attach and detach to the periphery of Substrate W. When two or more pins 1 12 
press in contact with the periphery section of Substrate W, the substrate W concerned is held in 
a horizontal position at the revolution base 111. On the other hand, while two or more pins 1 12 
can pick out Substrate W from the revolution base 1 1 1 by taking the open position estranged 
from the periphery section of Substrate W, the new substrate W can be passed to the revolution 
base 111. 

[0062] The revolution base 1 1 1 is supported by the motor 1 13 free [ a revolution ] centering on 
the revolving shaft which met in the direction of a vertical. When a motor 1 13 makes the 
revolution base 1 1 1 rotate the revolution base 1 1 1 in the condition of having made Substrate W 
holding, Substrate W will rotate in the level surface. 

[0063] Moreover, the washing brush 1 14 and the pure-water regurgitation nozzle 116 are formed 
in the rear-face scrubber SSR. Free passage connection of the pure— water regurgitation nozzle 
116 is made with the pure-water supply source outside drawing. The washing brush 114 is 
attached at the head of the brush arm 1 1 5. The brush arm 1 1 5 is made possible [ going up and 
down with the drive outside drawing, and rocking in the level surface ]. When performing rear- 
face washing processing of Substrate W, while rotating Substrate W, pollutants, such as particle 
adhering to the rear face of Substrate W, are removed by making the brush arm 115 rock in the 
condition of having made the washing brush 1 14 contacting or approaching the rear face of 
Substrate W, breathing out pure water as a rinse from the pure-water regurgitation nozzle 1 16 
on the top face (rear face) of the substrate W. In addition, if the point that the surface scrubber 
SS has adopted the vacuum chuck is removed, it has the same configuration as the rear-face 
scrubber SSR. 

[0064] ashing — the processing section 120 makes the cool plate CP build in the ashing unit 
ASH, and is constituted. The ashing unit ASH is equipped with the processing room which 
connotes a plate 121 ( drawin g 7 R> 7), the vacuum system which carries out evacuation of the 
processing interior of a room, the raw gas feeder style which supplies raw gas, such as oxygen, 
to a processing room, and the plasma molding machine style which impresses RF electric field 
and forms the plasma. By such configuration, the ashing unit ASH can make the circumference a 
vacuum, where Substrate W is laid on a plate 121, and the oxygen plasma can perform ashing 
(ashing processing). In addition, ashing is resist exfoliation processing which evaporates the 
resist which is the organic substance which consists of carbon, oxygen, and hydrogen by the 
oxygen plasma. 

[0065] the substrate W which laid the cool plate CP built in the ashing unit ASH in the plate — a 
Peltier device or constant temperature — it cools to predetermined temperature by the water 
cycle. The cool plate CP here is for cooling even to the temperature which can washing process 
the substrate W which carried out temperature up by ashing. 

[0066] it is shown in drawing 7 — as — the conveyance way 109 — inserting — the washing 
processing section 110 and ashing — opposite arrangement of the processing section 120 is 
carried out in the same height location, in addition, the conveyance way 109, the washing 
processing section 1 10, and ashing — the lower part space of the processing section 120 is 
functioning as a cabinet which contains liquid piping and electric wiring. 

[0067] the washing processing section 1 10 and ashing — the carrier robot TR is stationed in the 
center section of the conveyance way 109 put between the processing section 120. The carrier 
robot TR is the same as the 1st operation gestalt. therefore, the carrier robot TR — Indexer ID, 
the washing processing section 10, and ashing — ashing and washing processing can be made to 
perform to the substrate W concerned by delivering Substrate W between the processing section 
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20 and the pars inflexa 50 

[0068] The pars inflexa 150 arranged at the edge of the conveyance way 109 carries out the 
laminating of the two reversal units REV1 and REV2 to two steps, and is constituted. The 
reversal units REV1 and REV2 all grasping the periphery section of Substrate W, and reversing 
the vertical side of a substrate is constituted possible. Although they have the same function, 
with this operation gestalt, the reversal units REV1 and REV2 are used in order that the reversal 
unit REV1 may turn the rear face of Substrate W to a top face, and in order that the reversal 
unit REV2 may turn the front face of Substrate W to a top face, they are used. 
[0069] Here, the content of processing in substrate processor 1a of the 2nd operation gestalt is 
explained briefly. After performing pattern formation on the resist film in the production process 
of a semi-conductor and performing an ion implantation, since the resist film becomes 
unnecessary, resist exfoliation processing is performed. The processing for such resist 
exfoliation is ashing. Ashing is processing which evaporates the resist which is the organic 
substance by the oxygen plasma. However, some impurities which are not evaporated, such as 
heavy metal, are also contained in the actual resist, and such quality of survival has adhered to 
the substrate after ashing as particle. For this reason, washing processing is performed to the 
substrate after ashing. Then, formation of a protective coat etc. is performed and it finishes as a 
final product. 

[0070] It is ashing and the washing processing which substrate processor 1a of the 2nd 
operation gestalt performs among the production processes of a semi-conductor, that is, ashing 
whose substrate processor 1a is washing processing and down stream processing in front of that 
— processing is performed continuously. 

[0071] If an example of the processing in substrate processor 1a is explained further, substrate 
processor 1a will be equipment which performs ashing and washing processing just behind that, 
and where the substrate [ that the unnecessary resist film after an ion implantation has 
adhered ] W is held in two or more sheet carrier C as an unsettled substrate, it will be carried in 
to the indexer IDA of substrate processor 1a. 

[0072] Next, the transfer robot TF of Indexer IDA picks out one unsettled substrate W from 
Carrier C, and hands a carrier robot TR. the substrate W with which the carrier robot TR was 
passed from Indexer IDA — ashing — it carries in to the ashing unit ASH of the processing 
section 120. The ashing unit ASH lays Substrate W by sheet-like voice on a plate 121, and 
performs ashing. Since the substrate W after ashing has temperature too high for washing as it 
is, it is moved and cooled by the cool plate CP with a carrier robot TR. 

[0073] then, the substrate W — a carrier robot TR — ashing — it is carried in to the reversal 
unit REV1 of the pars inflexa 150 from the processing section 120. The reversal unit REV1 
reverses the vertical side of Substrate W, and uses a rear face as a top face. The substrate W 
by which vertical reversal was carried out is carried in to the rear-face scrubber SSR of the 
washing processing section 1 10 by the carrier robot TR with sheet-like voice. The rear-face 
scrubber SSR performs scrub washing of the rear face of Substrate W. The particle produced at 
the time of ashing turns to the rear face of Substrate W, and may adhere to it, and the rear-face 
scrubber SSR removes such particle. 

[0074] Substrate W is carried in to the reversal unit REV2 of the pars inflexa 150 by the carrier 
robot TR from the washing processing section 110 after reai — face washing. The reversal unit 
REV2 reverses the vertical side of Substrate W, and uses a front face as a top face. The 
substrate W by which vertical reversal was carried out is carried in to the surface scrubber SS 
of the washing processing section 110 by the carrier robot TR with sheet-like voice. The surface 
scrubber SS performs scrub washing of the front face of Substrate W. The quality of survival 
after ashing has adhered to the front face of Substrate -W as particle, and the surface scrubber 
SS removes such particle. 

[0075] Substrate W is again returned to Indexer IDA by the carrier robot TR from the washing 
processing section 1 10 after surface washing. That is, the substrate [ finishing / processing ] W 
is passed to the transfer robot TF of Indexer IDA from a carrier robot TR, and the transfer robot 
TF contains the substrate W on Carrier C. The carrier C with which two or more substrates 
[ finishing / processing ] W were contained soon will be taken out from the indexer ID of 
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substrate processor 1a. 

[0076] In addition, the above is an example of the processing in substrate processor 1a, for 
example, after it performs surface washing previously, it may be made to perform rear-face 
washing. 

[0077] as mentioned above — this operation gestalt — the washing processing section 1 10 and 
ashing — the processing section 120 is unified and included in one substrate processor 1a. That 
is, substrate processor 1a unifies the washing station and plasma asher which were a separate 
isolated system conventionally. Even if it unifies a mechanical hardware configuration, it is as 
having mentioned already for it to be difficult, unification of software, i.e., reconstruction of the 
integrated control software, for this reason — the 2nd operation gestalt — the 1st operation 
gestalt — the same — the washing processing section 1 10 and ashing — the processing section 
120 — respectively — ** — separate [ to mutual ] in the host communication link line 80 — 
independent — connecting — the washing processing section 1 10 and ashing — the processing 
section 120 — respectively — ** — data communication is made to perform according to an 
individual between host computers 80 

[0078] That is, as shown in drawing 5 , the host communication link line 80 and the control 
section 131 of the washing processing section 1 10 of substrate processor 1a are connected with 
the washing station communication link line 165 (the 1st communication link line). When making 
substrate processor 1a perform substrate processing in the substrate processing system of the 
2nd operation gestalt, according to the flow recipe applied about a certain lot, a host computer 
90 transmits a command to the control section 131 of the washing processing section 110 in 
order via the host communication link line 80 and the washing station communication link line 
165. Procedure and processing conditions of Substrate W which were mentioned above are 
described to be "flow recipes/' 

[0079] A control section 131 controls Indexer IDA, a carrier robot TR, and the pars inflexa 150 in 
each device (for example, motor 113 of rear-face scrubber SSR) list which constitutes the 
washing processing section 110 according to the command transmitted from the host computer 
90, and makes a series of washing processings perform to Substrate W. moreover, the inside of 
the processing section by which a control section 131 is contained in substrate processor 1a — 
ashing — the actual washing time amount in the equipment information SSR, for example, the 
rear-face scrubber, of the processing section other than processing section 120, the rotational 
frequency of Substrate W, etc. are acquired. The acquired equipment information is transmitted 
to a host computer 90 in order from a control section 131 via the washing station 
communication link line 165 and the host communication link line 80. 

[0080] That is, the washing station communication link line 165 is a circuit in which connect the 
washing processing section 1 10 and the host communication link line 80 to, and data 
communication is made to perform between the washing processing section 110 and a host 
computer 90. 

[0081] on the other hand — ashing of the host communication link line 80 and substrate 
processor 1a — the control section 132 of the processing section 120 — ashing — it connects 
with the processor communication link line 170 (the 2nd communication link line), ashing — it is 
prepared separately [ the processor communication link line 1 70 and the washing station 
communication link line 165 ] independently, a host computer 90 — the host communication link 
line 80 and ashing — the command which was made to go via the processor communication link 
line 170 in order, and followed the flow recipe, and ashing — a parameter required for processing 
etc. — ashing — it transmits to the processing section 1 20. 

[0082] moreover, the inside of the processing section by which a host computer 90 is contained 
in substrate processor 1a — ashing — the processing sections other than processing section 
120, and ashing — synchronizing with the processing section 120 is performed, for example, the 
carrier robot TR — Substrate W — ashing — the time of carrying in to the ashing unit ASH of 
the processing section 120 — a host computer 90 — ashing — initiation of ashing is directed to 
the control section 132 of the processing section 120. on the contrary, ashing — when 
predetermined processing in the processing section 120 is completed, a host computer 90 
directs initiation of washing processing to the control section 131 of the washing processing 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/05/24 



JP,2003-1 1 5426.A [MEANS] 



11/12 /<— v 



section 110. A control section 131,132 performs motion control (control of Indexer ID, the 
washing processing section 110, a carrier robot TR, and the pars inflexa 150) for motion control 
with original each, i.e., washing processing, and motion control for ashing (ashing control of the 
processing section 120) according to synchronizing of a host computer 90. 
[0083] moreover, the control section 1 32 — ashing — the equipment information on the 
processing section 120, for example, the degree of vacuum and applied voltage of the processing 
interior of a room, is acquired, the acquired equipment information — ashing from a control 
section 1 32 — it is transmitted to a host computer 90 in order via the processor communication 
link line 170 and the host communication link line 80. The host computer 90 is stored in the 
magnetic-disk 94 grade by using as a database equipment information about substrate processor 
1a transmitted from the control section 131,132. 

[0084] namely, ashing — the processor communication link line 170 — ashing — the processing 
section 120 and the host communication link line 80 — connecting — ashing — it is the circuit 
in which data communication is made to perform between the processing section 120 and a host 
computer 90. and ashing — it prepares separately [ the processor communication link line 170 
and the washing station communication link line 165 ] independently — having — a host 
computer 90, the washing processing section 1 10, and ashing — as for the processing section 
120, data communication is performed according to an individual. 

[0085] thus — if it carries out — ashing — the ** for which the data communication of the 
processing section 120 and a host computer 90 does not use the washing station communication 
link line 165 — ashing — since the processor communication link line 170 can perform, the load 
of the washing station communication link line 1 65 is mitigable. 

[0086] moreover, a host computer 90, the washing processing section 110, and ashing — the 
processing section 120 — an individual exception — connecting — a host computer 90 — 
ashing — if synchronizing of the processing section 120 and the other processing section is 
made to perform, without it will reconstruct the integrated control software — a simple 
configuration — the washing processing section 1 10 and ashing — substrate processor 1a 
equipped with the processing section 120 can be employed. 

[0087] moreover, ashing which performs ashing which is the direct head end process of washing 
processing — it is conveying, holding Substrate W by sheet-like voice with the carrier robot TR 
common in order of the washing processing section 110 which performs washing processing from 
the processing section 120. For this reason, the dead time which conveyance between 
equipment takes can be abolished. 

[0088] Moreover, since washing processing of Substrate W will be comparatively performed after 
ashing for a short time, the particle which remained after ashing cannot adhere to a substrate 
firmly, but can raise the washing processing engine performance. 

[0089] As mentioned above, although the gestalt of operation of the 2nd of this invention was 
explained, this invention is not limited to the above-mentioned example, for example, the 2nd 
operation gestalt — the washing station communication link line 165 and ashing — although he 
was trying to connect the processor communication link line 1 70 to the host communication link 
line 80, respectively, it may be made to carry out direct continuation of these to a host 
computer 90, respectively. Drawing 8 is the block diagram showing other examples of the 
substrate processing system of the 2nd operation gestalt. 

[0090] He is trying to establish two or more communication link ports in the communications 
department 95 of a host computer 90 about one substrate processor 1a in the system of 
drawing 8 . for this reason — while carrying out direct continuation of the communications 
department 95 of a host computer 90, and the control section 131 of the washing processing 
section 110 of substrate processor 1a with the washing station communication link line 165 — 
the communications department 95 and ashing — the control section 132 of the processing 
section 120 — ashing — direct continuation is carried out with the processor communication 
link line 170. namely, the 2nd operation gestalt — the same — ashing — it prepares separately 
[ the processor communication link line 170 and the washing station communication link line 
165 ] independently — having — a host computer 90, the washing processing section 1 10, and 
ashing — as for the processing section 120, data communication is performed according to an 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi^eije 



2006/05/24 



JP,2003-1 1 5426,A [MEANS] 



12/12 <<—it 



individual. In addition, if the point that the topologies of a host computer 90 and substrate 
processor 1a differ is removed, a system configuration and the content of processing are the 
same as the above-mentioned 2nd operation gestalt. 

[0091] thus — even if it carries out — ashing — the ** for which the data communication of 
the processing section 1 20 and a host computer 90 does not use the washing station 
communication link line 165 — ashing — since the processor communication link line 170 can 
perform, the load of the washing station communication link line 165 is mitigable. 
[0092] moreover, a host computer 90, the washing processing section 110, and ashing — the 
processing section 120 — an individual exception — connecting — a host computer 90 — 
ashing — if synchronizing of the processing section 120 and the other processing section is 
made to perform, without it will reconstruct the integrated control software — a simple 
configuration — the washing processing section 1 10 and ashing — substrate processor 1a 
equipped with the processing section 120 can be employed. 

[0093] moreover, the 2nd operation gestalt — setting — the washing processing section 1 10 and 
ashing — although he was trying to include the processing section 120 in one substrate 
processor 1a, washing processing is performed two or more times in the production process of a 
semi-conductor etc., and you may make it incorporate the washing processing section 1 10 and 
other processing sections in one equipment For example, it unites with the membrane formation 
processing section which forms an oxide film, the etching processing section which performs 
etching of a substrate, and the washing processing section, and you may make it incorporate in 
the equipment of 1. That is, if the washing processing section which performs washing 
processing of a substrate, and the pretreatment section which perform processing applicable to 
the direct head end process of washing processing unify, it incorporates in the equipment of 1 
and those each and host computers 90 connect with a separate independent communication link 
line, respectively, the substrate processor had two or more processing sections processing 
which is different with a simple configuration carries [ sections ] put like the 2nd operation 
gestalt can apply. 

[0094] Moreover, two or more processing sections which perform not the thing limited to unifying 
the washing processing section and the processing section which performs the direct head end 
process of washing processing, and including in substrate processor 1a but different processing 
to which each does not follow a substrate are unified, and you may make it include in substrate 
processor 1a. 

[0095] Furthermore, although the washing processing section 110 was used as the spin scrubber 
which performs mechanical washing with a washing brush in the 2nd operation gestalt Not the 
thing limited to this but the unit which washes by spraying the pure water which gave the 
supersonic wave on a substrate, You may make it the unit which washes by spraying high- 
pressure pure water on a substrate, the unit which washes by mixing a gaseous phase to the 
liquid phase and spraying a substrate constitute the washing processing section. 
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* NOTICES * 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the outline of the whole substrate processor 
concerning this invention. 

[Drawing 2] It is the top view showing the outline configuration of the substrate processor of 
drawin g 1 . 

[Drawing 3] It is the block diagram showing an example of the substrate processing system 
concerning this invention. 

[Drawing 4] It is the block diagram showing other examples of the substrate processing system 
concerning this invention. 

[Drawing 5] It is the block diagram showing the substrate processing system of the 2nd 
operation gestalt. 

[Drawing 6] It is the top view showing the configuration of the substrate processor of the 2nd 
operation gestalt. 

[Drawin g 7] It is the sectional view seen along with the V-V line of drawin g 6 . 

[Drawing 8] It is the block diagram showing other examples of the substrate processing system 

of the 2nd operation gestalt. 

[Description of Notations] 

11a Substrate processor 

10 20 Inspection unit 

70 Inspection Unit Permanent Communication Line 

75 Communication Link Line in Equipment 

80 Host Communication Link Line 

90 Host Computer 

1 10 Washing Processing Section 

120 Ashing — Processing Section 

165 Washing Station Communication Link Line 

170 Ashing — Processor Communication Link Line 

ASH Ashing unit 

C Carrier 

ID, IDA Indexer 

SS Surface scrubber 

SC Spreading processing unit 

SD Development unit 

SSR Rear-face scrubber 

TR Carrier robot 

W Substrate 
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^ffiSSKafi^^e 5te<fctf*X hilff^>8 0* 

[0 0 4 0] Tfefr^ #kS^aa<l^ -Y > 6 5 teffiS 
hi** hafI^-Y>8 0i?:giL, Mil^- 

v vt** h^>b'^.-^9 0 ionnr^-iraiitff 

[0 04 1 ] — ^Xhlft^-OSOilfiffilS 
a 1 <Dtfe2^~ ?H0i ti*36a^ * b #JBa«^ -Y 
>7 0 (Ilif7^» fctg«Shtti5. 40 

- ^ h *ffla<t ^ -r >7o i&ssiaaff ^ a > 6 5 i 
^1^5 h 1 o«:anrr3 0 */c, tfes^^ h 1 

>7 0fc<i:tf** hafl7>f >8 OZMtcMtelsX** 

h=j>f A -^9 oocsmsns. ^xF3>t*a-^ 

90B, SfiSnfcttB^-^CcS-^liTlft^ftitt 
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[0 04 2 ] Ttt*>%. ft**-? HMia«^>7 
0«:tfe2:i~? h 1 0i*xH«7-{>8 Oi^gi 
b 1 0i^^F^>fa-^90iWI 

v b^mmm^A>iot9m^mmm^A>est\t 

~? h*fcwaOE:i-* h 1 0 ittfflgiec 

«l^^7 h2 otcoi^rfetfeS^^ h 1 
0 <b^«K:S(Hl!fe£<D«^^^ 7 hSJBafi^ A >fcr 
*x haft^-r>8 0 ijgarr* J: secure*. 
[0043] ctDct ^ccrntf. tfe^~? h 1 otcr 
f#6ft/ct£27^^*^^aa<i^M>6 5^^^ 

h3>fa-^9 0tcMT5C(b^f^/c^ i&S 
[0044]i/c SS^S^a 1 BflOKBfccfc oT{5J 

aft ^-y>7 o^ffflir^i^^7 noi$xh3 

[004 5 ] £/c, *tE»SKacDrta5K:«i2^.^7 b 

lofc^^fti^^ F2 0^ixrc^/c^ 
ffiagBMPK:^ f^'7 ^-r^ci^rt^o 

[0 04 6] *«W<D* 1 ©J|*©#«COt»T 

^c^o S^S^^7"ACDlf^B40<fc ; 5K: 

ftl^--; h<b«!2^7 h 1 OicDPeirr-^ 
SM!*fT 5 /^©ggrtll7 075 

[0 04 7 ] H4©*«teffi^Xf-A«:*5lir«, 

«afi^^>7 ofectc;*^ hit7^>8 o«r««:« 
ait^x h3>fa-$ 9 obcmmztizmc, ^a 

<t^n^ 0 s^or, ftsf- ^ ^s^m^a 1 are 

^a 1 CC r a»»3C«» i^oW £S&CD msfl^ 
[0 04 8] SS ft:, ftSii^ hSM{f7-{>7 0 0 

[0 04 9] *fti. ±E»l»BB«Kiai^tt, 2o 



(7) 

<DftM*-v b (tk&zL~v b l OfcJitftfe^i-? h 

[0 0 5 0] ±BRlll»*»fc**C>Ttt. -f> 

9fci?M8K:SRa#? rTFcDT*Hz*5£S#^<&£ 
[0 0 5 1 ] iKWl jtB»^»Cc*jt»rtt, Sfi 

Ktc^/P^ttasttcnccRSsn-sfeorttttii. Wit 

R^o £/c, SS^CS OD CSpin-on-Di electronics)^: 

froc 7 a - b'y * 7- Kf *<fc 5 

£>-oT4>, «ai? hi** h»«^-f>8 0 «hjgR 40 
*M3»m^>tc<fcoTittJg** F3>ta-^9 00c 

[0 0 5 2 ] <2. ^2HM^S>^tC, *R9iG>fl*2 
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^gtC^S^^ ? M0, 2 0 £*IiSL/c»S&iIil§ 
*2HS6BS|-C«S«WOiJfe^S€:?f 

[0 0 5 3 ] t^h3>fc , a-^9 0<O«fi£tt* lUtt 

#*(*ur^©8M8tt»'r*. iifta59 5&c** ha 

[00541^6^ SCAfflga 1 a©»£*:*T¥ 

1 1 0t, ECf tAQSSB 1 20t, ttsntf? 
hTRi, K&gfl 5 Oitiitl^. 
[0 05 5] -Of^lM DAB, «ifctfc<D§1g*iK*fi 
pjffitt* + y7C*«I«iit(c8«a#y hTF 

-eticD*^ yrccctt, &R0JKn»*^R<**iT«5 

OUP (front opening unified pocD^rSJE LT^& 

cntCPKE3n^fcCD' , C«a< . SMIFCStandar 
d Mechanical Inter Face):*?? h" ^JR^flS^W^^UC 
^TOC(open casette)-T&-oT i>£kl\ 
[0 0 5 6]§^t 'JTCOjETOH (H* (-X) fflfj) 

^+ VTC(D^>7 r ^1f I DA^c7>fgg4b'<i:c>'>r> 
f^lM DA*>6CDffitB«, il^AGV (Automatic Gui 
ded Vehicle)-? :> OHT (over-head hoist transport)^ 

[0 0 5 7 ] 9Sn#? hTFU, Rl|QkKS&n« 
»RT-A 1 7 5*3^7cBtCjg;tt$^'4Ci3&S'C 
fl£r>T\ 9Ra#? hTFtt Mt'J7C^6 
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bb. ««»*©*KW*ttBo#* HR*6>*« 

r>x\,>-rtiip<D* + v re kuk^-t* C bWXi 
[0 05 8] i i o tmtzm%& i 2 0 bit 

mmv# y hT RtfESSftftdR&H 1 0 9 *lfcA,r*t 
filiMJS *rcc>*. 1K£B1 0 9<D--$S8l$tt^> 
f*lMDA4«*U flMB»CCttSIE»l 5 0#EK 

[0 0 5 9 ] ?Sfe»»SWl 1 0«. affi**5^-S S 

ffl)-*±«Jci^wr*Tfflrt«cr»*^*iiKS-&o-3 
(«*) *ttfflbriJfe»^^*s 

[0 0 6 0 ] — # % HX^7^-SSRtt, St^WO 

[0 0 6 1 ] 0 7&t«fiffi:*£^-SSR©— SWtiS 
^Itl^o 1 l©±BJCttW»©e> 

1 1 2 3&stz:»snr^s. tr>i 1 2«»SF3ns*« 

««CJ: -9T»«W«c»0rilBI!r * C * J: 5 

ccstirt»4. rttt>%. b*>i i 2 *s*«w©aatc 

»U-C«tr*J:5«:«flEStir^*. S»Ob'>l 1 so 
2^SfiWOJiJ»SPtc«LTffET^c<bK:J:D, 
SKWWHK^-x 1 1 1Cc*T*»cct«J#3*iS. 
-15, «J»©f>l 1 2^KSW©H«»^6«IFHLfc 

WtK0HJTCt*sHJ*4ii4«:, Hfe^-* 1 1 1 

[0 0 6 2 ] Ih}K^-x 1 1 1 ttttifcfrfilKi&ofcHK 
L-CHRg&K*-* 1 1 3^$titC^ 
* l l l«:*«W*«»3ttfct»KT* 
1 1 3*sm&^-^ 1 1 1 tHIES* &C£&C<£ 0 40 

[ 0 0 6 3 ] £tc, mmX95*-S SRCCtigfe^^^ 

*>i 1 4i*B*Rtia^xjn i 6ir^^ntc^ a 
ifcjcRtmyxjM i ett, H^©«7k«*&iH<baastt 

3tltl>4. 1 1 4i^7y7-A 115© 

5BB6CK0#W6*1T^4. ^7^7-Al 15 WSJ* 
©IBWI««:J:«3t»l»t5Cit, *^ffirttcr}gffi) 

^tf^<b*w:«, *«w%ia<SSiiSi <!:*>«:, 

(SM) tc«7kttHJ-/XJH 1 6*p&y>* 50 
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*«!:Urie**iU:lHLOOiJ»^Sxi 1 4 ^IW© 
[0064] K{t&Sia5 1 2 0 tt, T 7 7 h 

ashcc^-^I/^u- he P 3 -erosive t> 

£ e 7r»^«> hASHte. H21 (H 

J&f&TZ75Z^BmWmb>S:ffiz.Xi,*2> 0 CCD£5fc 
ateJttCctO. 7r»^-^ASHB t h 1 

lf77X^cJ;0 7^»^ (K<fc«ffl) «^Ct 
[0 0 6 5 ] 7r»^-; h ASHtCrtjBSnfc^ 

x^u l ^ WEwtajwaffBittftiaRK: £ r^sp-r s 

[0 06 6 ] §7^«^C, J63HSS1 0 9£&A/C 
gfe^^SSP 1 1 0 iKffcffiSSi 1 2 0 b&m— <DT52Gl 
■CC«filE«Snrt»5. &4b\ J&3*&S10 9, jJH*«a 
S951 1 0*$J:CflK<fcjeffliai 2 0©T#SIBItt«E« 

^m»E»*fc*w**+br*7 hiur^ftgur^ 
[0 0 6 7 ] mwma i 1 o iK<b«o«» 1 2 0 <htc 

RdSEKSnrir^. SR2lo#7 hTRttWlSOt»IR 
bmCX&Z 0 J:oT, «ansK7 FTR*W>f^t 
I D, ffifcWMBl 0, R{bfeMa52 0*5ctOfJSK»5 

[0068] 1 0 9 ommcmmztitcEi&M 1 

5 0tt. 2O0gRar.7hREVl, REV2^2g 
CC«JlU"C»fiS;34i"ri^. SE^^REVl, R 
EV2te, C>Tfl^*«WCOmSP^}G^LrS«<D± 

-7hREVl, REV2«H«0«fi8*WT4<>or 
*jas«»r«*S(E3.- 7 h RE V 1 #g^w 

E V 2 #««W<D*ffi4±ffitcifijtt ^> /ces?>oc^ $ n 

[0 0 6 9 ] c cr\ B2 mm&momwikima: 1 a 
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tc&<otim&T visytfx&z. Tviszstnit, 
t&£u^* Y^mMy'^^^c^^xmt^h^mx 

[0070] ^mwomMJMo^ %m2mijmm<Dm 
«rcD^xsr*sK{[^ai*a^L-ctT5 tor* 

[0 0 7 1 ] SS^S^g 1 a &c*$^5«kffitD— 

ifiiir8S*^t yrcccjRSsnfc««r»««!i 

[0 0 7 2 3 ^tc, -Of 8 ** I DAtD^iSnstf? hT 

aio#^ hTRccffi-r. »iP#7hTR«, -o<r* 

1M DA3&>P>«3n/c*«W*K{b«Lffl»l 2 
i/>^^ hASH^At^c 77^>^-;F 

ASHtt, ^-H2 1 ±tctjaHx.»cai«w**« 

0 r T v U > ^ *t¥ 5 o Tvf> ^CDiSWIJ^CO £ 30 
[0 0 7 3]^?! «RWtt«ao#^ hTRtc^o 

xmtmmu i 2 o *>6se» i 5 o <dk(e:x- ? h r 

EV 1 CtJ&A^n&o iSf*^ 7 hREV 1 tiSSWO 

©asm i ooii^^7^-s SRcc^A^n^o M 

?f^o 7r»^c4D/cA-f-/ Zfr&mgW&S: 40 

[0074] smm^oik. mmnzmm. a htr 

tC<fc ^T&^&aSP 1 1 0 ^^SIESB 1 5 0 CORS^^ 
* hREV2tej&A£ft& 0 SRai? FREV2ttS 

xmrnsm® i i o oa® 7s * ^ s s *c»a s n 
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[0 0 7 5 ] 3tM8fci*<Df£. IfiW«iSci#? h TR 

cc^orgfe^asgpi i o*pe>stf -07***1 dajc 

RfrhJls'rWX DAOWo#? hTFfc«S*i, 

VTCIttmWtmgiMil a ©-Of*** I D#>e>Mb£ 
[0 0 7 6 ] ±IB«S«^M^§ 1 aKfcWSJffi 

mo— mx&v), «*«jfecc«ifiji»«rfT owe»si 

[0 07 7 ] fiLbD* «OBB»"Ctt. 
35 1 1 0 itfKfltfEBS 12 0*1 oolfiMl^I 

mm 1 a tt«BfeSMl*fc& L fc3£gr* o /cft#3£K <b * 
7X77 PttbLfcfcO'C**. »RW&^ 

m^uami 1 ofc^orob 
«Bia$i 2 o -en<h** has^-os o <t**g 
sccawittficcaswu. %»«3Si 1 ok&vmm 
ami 2 oo*n-eti£*^ hn>f*-^8 o t<om 
xffism * an *tf to-sr ^ 

[0 07 8] -Tttto^, H5CCS?rJ:^CC, hilfl 
■7 -Y > 8 0 iSSMS^S 1 a (Dffi&WSSl 1 1 0 (Dffl 

1 3 i &a%»tta9iS7 >(>i65 (mi mm "7 
tcrS8Hsnrtr>4. «2iGN»&»(DSfi«a^ 

^ > 8 0 fe J:^gfe^aii<i^ > 1 6 5 iJBCCJSS L 

rtt^aai i oo^jagpi 3 lccfg^iass-r*. 

[0 07 9] fflW&l 3 Hi, ^^hn>fa-^90 

^6a^sti-c*Ai}s^K:f£o-c«»«ai»i i ozm 
t&?z&&m («raix^7/^ssR^-^ i 
1 3) matcjisrwi da, usq^? hrw 
o's^p i 5 o zmmu. — ao*»«Bi*»sw«:st 
LrtTt>#s. */c, fijaiasi 3 1», swigii 
a ^c^^n^^aascD ^ ^rat^aas 1 2 0 \m<»%m 
a5o^ats?g, mtfiix^7A-ssRic^^i 

tcaamt mxmm& 1 3 1 frhmzmmMm? 4 > 1 6 

>f A -^9 0tc3Ht$tiSo 

[0 0 8 0 ] T&to%. J5fe^Silft^>r> 1 6 5^ 
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&%m&l 1 0£*xh«ffi^-f>8 0£*8sau gfe 

[0 08 1 ]-*, *XhiIfI5^>8 0<bS«®Sil 
S 1 a (Omt^mU 1 2 0 O^JffiJgp 1 3 2 <h \tmt9BM 

jara«5-f>i7 0 (*2M7-f» tcrs^^n 

^>T>1 6 5ilfiJWi*6S[«:RW6tiri»i. *Xh=> 
>tr*-*9 0tt. hjlf§^>8 OfccfcO'Fcft^ 
®5iBM7/> 1 7 0«rJBCcg*S-ar7a-u^f io 

{fcte«»i 2 0KMfrr&o 

[0 08 2 ] */c. Wh3>b' J L-^9 0tt, Wfiim 
aCC«*ti4«M»©5ftK<t«««l 2 OK 

^cDayggptRftKtsspi 2 0£®nnra*fT ^. m 

flMSntfy hTR3WW6W*Rffci6«»l 20© 
7r»?^ 7 h ASHCC«ATS<fc*CC. 
>tfa-*9 0J*R<b*ffll»l 2 OOSOaSBi 3 2K7 
y^>y©H*6*JS*r*. iECc, KftftHlSii 2 or 

9 0 ttgfcSMftSSS 1 1 0 CD$fJ®35 1 3 1 frCgfe?£*!ffl<Dfii 

tttiBs-r*. «w»i 3 l. i3 2tt*xh3>fa 
-*9 0©B«l«K:tE-*T, *ft*hama<DttfPM 

D, ifcSMgtffiSBl 1 0. mmvtfv hTRfccfctfJgtESS 
1 5 OCDftW) i7 ^ V> ^<D/c«?)Ottf^MtSI (Kfbfti 

jisbi 2 o<omm 

[0 0 8 3 ] *te, ©J®Jg|3 1 3 2 »K{UftSflS 120O 

3>f*-^9 0«, HOPS 1'3 1 , 1-3 2 3&»6eitS 

[0 0 8 4 ] -rtcfcfc. KffcKHlS«a«5 >f>170 
«K<t«LfflSBl 2 0 <t*X F-iI<f ^>8 0 t^WSt 
U Ptfb&gSBl 2 0 <h*X bn>tr*-^9 0 £<DH 

r^-^iifts^-fr&iaiBir**. fur, E^fc&s 

^aalfi^ >f > 1 7 0 igfe^SiHl^ 0165i(i .40 
3W1 1 0*5cfcOTOb«LSSBl 2 0 ittfflWtC^-fril 

[0 0 8 5] coct ^ tcrn« 4 mtfsM« 1 2 0 i * 
4 > 1 6 5 z&mKTicmmmm&Mm? a > 1 7 0 

6 5 ©H«*»*T S C £ #r * *. 
[0 08 6 ] £tc s *X hn>f ;*-£9 0 tticftfim 
S{5 1 1 0 fc±cXK{b*Ha» 1 2 0 ££fi80fic3»tU * 50 



1SH2 0 0 3- 1 1 5 42 6 
18 

7s ha>ta-^9 otcRffcaaian 2 o i-enj£W© 

T*ll^r4Cift<lB«tt«aE«:'t:ft»«MWl 1 

0 tKftaSSP 1 2 0 <b«r<|iL/cSfi«aSS 1 a*S 

[0 0 8 7 ] */c. ffi^MS©i£M^m:*iT&£7 ^ 

5/>**fT5Kffc*!m«l 2 0fr6ifciW&a«rfT5ifci* 
&S351 1 0©Jdcc*ii<z>3SB3la#ur hTROcdc-^TS 

[0088] */c. r v^>?'&tmmw$mt<cxmm 

WOfafrmm&lTtDtl & C £ £ & 2>tc&. Tvis> 
[0 0 8 9 ] HJL #«WOJB 2 (D*l»<D?B*CCOC»r 

1 6 5 j: cfK{fc«M*SKa*^ -y > 1 7 o *^n^n 

*X F-ilft^-Y>8 0CCj8JttTS£5KLTt>fc#. C 

newh^x hn>fa-^9 occasagas-r* 

[0 09 0 ] i8©'>Xf ATti, ^^F3>t'a-^ 
9 0 CDilft^9 5 ec-ooiHRffiffifta 1 a ico^tg 

X F3>t'a-$9 0<DiHfgP9 StSttlgll a 

oatsMaawi 1 oo»ji»wi 3 1 <b£%»«mft7 
{tMmsp i 2 o cD$«®a5 1 3 2 1 zmmim&mm? 

A>\ 7 occrfiSSKLrc^. * 2 Sift 

»JB"iB*«:, KfbXnanA^ ^ > 1 7 0 iSfe^g 
Bilfi^^Vl 6 5 il«BfflttSiCCRWe>ti. ^Xhrj 
>t^-^9 0 igt^SSBl 1 OfecfcO'RfbfiQiSgpi 

2 0 tteMffllt?- *mm&l7iltl2><DT*$>2> 9 tjito. 
t^Fa>k'a-^9 OiSWlgai a t<Dfflgm 

[0 0 9 1 ] C(DJ:^CCLT^, K^tifflBSl 20i* 

-f > i e 5 *fltffli*rtcK{bjft«sgra«^ ^ > i 7 o 

6 5 te«T * C i 3&sr * -S. 
[0 09 2 ] ttc, ^Xh3>fa-^9 0igt^l 
351 1 0 4sJ:a'R{b&sa5 1 2 Oi^fKOKjgttU * 

xh3>b'a-^9 o icmtfmsR i 2 o 

0iR<t«19l2 0 i^r«^/cS«®ffl^ai a «S 
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{0 09 3] */c. mzmimmicis^xa. m&s&m 

SB 1 1 0 iKfbaSSP 120i41 o©g«*n®i£g 1 
a «t 5 K ltt^c*5. Sfe&iBMU^zSf*^© 

1 0 £ffe©MgS|S£ £ 1 rXDgiffi*SlC&.&-&tsJ: 

&<D * v ft ft >) 79mgm £ gfe^MSSP 

t—mtLX 1 ©SlgftKifS^jAfrJ; 3 

mvmM&mjMicWL^-? ztsMZ'n ^fu&ssp^— 10 

x t-=j>f*-$9 0££BiJfl&i:©a{t-7'i'>{c-c-?- 

mmKmi&icxmteztmz'rt *> mk<D>>m.m*mz-tc. 

[0094] stc. &mmm&tm&wm<Dm.mmmj: 
mzmyrzwrntz-mtLxmrnmrnsi ate 

OrSSMS^S 1 5 K.LX&&1\ 20 

[0 09 5] $ fcfC. mzm&BMlcis^XlZ. 
SSB1 1 0*ft#^MC^oTtt1«lft&ffi*£fT^* 

ltI«K: ?ki? w £ c £ K. <fc TiStjt^f 5 ^ - 
? F^(Cj;orft?£MffiS|3£1£j£^&J:5CtL,Tkm 

[0 09 6] 30 

[^©^m] jell mmbicji'jtc. mmwmn 

KJ;n«, tfcSSP£*Xha<t7 4>££l£i&U 

s&£ h 3 > h- ^ - $ i <omxr- * mmz'ntmz 

SB£** hafi7-f>££&i&U #igS|S£** h=J> 
hT a - * & ©IBTt*- *a« *fTfo-B- -5* 2 a<l 7 -f > 

* h a t C<fc**r*. SSMJIgg 

<btt*£©IB©»«5V>*S*^T4C±**-CS 40 

[0 0 9 7 ] itc. H#12©*9!«:J:IUi. teffiSSi 

>t«Sj8aas«rt tew* 4fc*. *oca»*««» i/fc* 
27 s - * zmfct@miiimicxm.mftM? z c ttn-ct 

[0 09 8] $.tc. H*^3©^K:«fcn«. &SSfS£ 
^a^ffl5<b©IB-C7 J -*ji<gS:tf ^■tc&XO'm 1 aft -7 W 

>£. mimmzji'tmmmi.ic&Kbti, ©ssb 

££Sg^S|5£©RaT^-£afi£tT5/c»©3l2afft7 50 
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IS2afI-7-f>£f£JB#rK:s&iaff 5>f >ic£-?xm 
£ ©Ha©aft 7 -f S C £ * & . 

[0099] gfc. ai*3S4©^«:«tntf > asmmt 
ti&$,t<D!SX7- 2 iiil^f 5 tot>©gSF*gjHi-7 

[ 0 1 0 0 ] ttc. ii*^5©^(cJ:ti«. wmote 

ssB©-eften£** vm.m^-o t*mmcmms&±L 

K.mm L . l®S©ffiffiSP©*ti^ia£ ^ha^ta- 
2 £©fi8-cfij5(lK::f - *a«*tTt>*4«K©]lfi9 

-C»& 4*MI*fT 5 a«©MSSB£fi Afcg«MiI£|g 

[0101] *fc. lt#B6©»Stt:J:*iW:. gfei^gpi 
*X hafi^-f >£*&iKU SfcJ*SP£*.X havta 

-9 t<Dmxr-nmm^ft>M zm 1 aft^ -f >£. 
* l afi^ ^ > £«^iJ<ll43:K:K{t®SSP£ *x had 
KftMSSPi*^ hr>ta-$t 
©^■Cf r -$ffi(g^tft>-t±^2jlM7-f>£ 1 ^r«^. 
^.fcsb^ S^^c1tBSCC-Ci5fc^S|5£K{t©aS|5£^<l^fc 

m&mmmmzmm? z> c t wx * * . 

[0102] */c. »*17©l6««:J:*ltf. ItSt©® 

iLicmm o . a^t©Mssp©-& n-en t*^h3>b- 3 

- * t ©IBtMBRK x- 3» aft 5 

-r a»©«iffisp^*«:siitai-r?)/c«t)© 
ss^$ij® V7^i7 *w«m-r 4 c i a < «r» 

[0103] tit. lt30B8©»9Hcj:titf. gfe^SPt 
a - f £ ©Stf- ^a<l*tft)i±4^ 1 117 -f > 

(DfflXf- $ »«**7to£ SJU 2 aft 7 > £ . 

[b i ] *^K«4«R»aaaB±*©«BS*^r» 
[H2 3 01 ©SSMa^g©mfflsmfiS=&*t-¥Ssr- 
[S3] #»?8«:«*«s«aiJ'^7 , -A©— m*m?7 

[04] *«^tC^S»««ra^^f-A©ffi<D«*^-r 

-?u -j i?mx$>z>* 

[05] W29BIBB»0««E«H12/Xf A*^-r^n» 



(12) 



2 00 3- 1 1 5 42 6 



21 

[07] H6CDV-VStC7&orm/c»r®H-C*^. 

[08] m2mMfcm<Dmmm^z^2±<Di&<Dm*m 

10.20 #tg:x^ y h 

70 tts^* tmmmmu^ 

8 0 *Xhjift^>f> 

90 bn>t* : 
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